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(54) Tide: GEL COMPOSITIONS 
(57) Abstract 

(jelled ester compositions are provided. The gelled esteis arc obtained by mixing a suitable ester with one or more triblpck copolymeis. 
star polymers, radiaL polymers, multi-block copolymers, or mixtures thereof. Optionally, one or more diblock copolymers can be us^ in 
f<nming the gel compoisitions. In addition to gelled cstcis, gelled alcohols, gelled ethers, and gelled naturallyroccuiring fats and oils also 
are obtained by using one or more diblock copolymers, triblock copolymers, star polymers, radial polymers, multi-block copdymers, or 
mixtures thereof as a gelling agent. Butyl rubbers and alkyl galactomannan also can be used as a gelling agent The gel compositions may 
be used to suspend various solids and/or liquids. 
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GEL COMPOSITIONS 



1 CROSS-REFERENCE TO RELATED APPLICATIONS 

2 This patent application claims priority to a previously filed U.S. provisional application 

3 Serial No. 60/106,094, filed October 29, 1998, entitied "Gel Composition,'' in the name of lin 

4 Lu, Jack Cunningham, Jr., and David S. Morrison. "The disclosure of the aforementioned 

5 provisional patent application is incorporated by reference in its entirety herein. 
' 6- . • . " ' ■ ■* '■ . . " ' -■ 

7 FIELD OF THE INVENTION 

8 Tiusinventionrelatestogelcbmpositionswhichihcludeeste^^^ 

9 occurring fats and oils, or nuxtiiresthiereo^^ 
10.- 

11 BACKGROUND OF IftE D^NTION 

12; Numerous gdcompo^tions are knomi in the art. Some have proven to be a convement 

13 and eflBcient vehicle or carrier for the^plication of various active ingredients to the skin. Such 

14 active ingredients include antiperspirants, deodorants, perfumes^ sunscreens, cosmetics, 

15 emolUents, insect repeUants, medicaments, and the 

16 and those made entirely fi-bm a gel composition may be in the form of a soft gel or a stick. 

17 Rubbing a soft gel or sbUd- sfick containmg 



18 or disp(»^d therein against the ddn caiises trahsifer of the gel compoiution to the skin surface in 

19 a layer forni, leaving the a(^ve ingredient within the layer 0 j ; 
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1 For topical administration of various cosmetic and health and beauty materials to the sidii, 

2 a gel coniposition preferably should have oiie or more of the following desired properties: 

3 transparency, compatibility with the active in^edient, controlled release of the active ingredient, 

4 minimization ofsldn irritation, and the ability to suspend oig^ 

5 color pigments, glitters, water, air, metal oxides, sunscreen active particulates, and fragrances: 

6 In sunscreen applications, it is desirable if the gel itself could act as a sunso-een active ingredient. 

7 Moreover, it should moisturize the skin and exhibit water wash-offredstence, but should not have 

8 significant syneresis. For industrial applications, a gel base may oflFer one or more of the 

9 following properties: suspeiidoh, moisturebarrier, rheology, solvency, controlled release^ wetti% 

10 self-emulsifying, etc. For example, in the paiiit industiy the properties that are inapdrtant are 

11 suspension and controlled release. 

12 . AgdcompositibntypicaUyismadebymixingbneormore 

13 a gelling agent. Known gelling agents include metal soaps, surfactants^ hoin6p6lyiner% iomc 

14 homopolyniers and copolymers, iumed silica, natural derivatives of gums, waxes, clay, and so on. 

15 Common gelling agents for cosmetic oils are fatty acid soaps , of lithium, caldum, sbcfium, 

16 ahimmum, zinc, and barium. A number of homopolymers and copolymers' ^ch as atatic 

17 ethylene-propylenecopolymers, have been used to gel hydrocarbons. For example, gelled mineral 

18 oils have bem available; however, gel compositions including an ester^ etlier, sdcohoCpf vegetable 

19 oil are less common. Becaiise gel compositioiis including an ester, alcohol, either^ or iiaturally- 

20 occurring &t or oil may provide a better alternative to liydrocarbdn gds; there is a need for 

21 e)q>ldring methods of inaking suc^^ 

11 ' ■' ' • - 
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. 3 ■ 

1 STTMMARY OF THE INVENTION 

2 The invention meets the aforementioned need in one or more of the foHowing aspects. 

3 In one aspect, the invention relates to a gel composition that includes an ester compound and a 

4 polymer compound selected from the group conasting of triblock copolymers, star polymers, 

5 radial polymers, multi-block copolymers, and combinations thereof The gel composition 

6 optionally may include a dftlock copolymer. When the gel composition include a diblock 

7 copolymer, the gd composition prrferably is substantially free of mineral oils. In some 

8 embodiments, the gel composition may further include a suspended component. In other 

9 emboffiments, the gd composition may further include an active ingredient. The ^tive ingredimt 

10 inctodes, but is not limited to, sun screens, antiperspirants, deodorants, perfumes, cosmetics, 

11 emollients, insect repellants, pesticides, herbicides, fungicides, pl^tsticizers, insecticides, and 

12 medicaments. 

13 In another BspeCt, the invention relates to a gd compoation which ihdiides at least two 

14 components. The first component is a compound sdected from the group consisting of alcohols, 

1 5 ethers, natimdly-^occurring fats and oils, and combinations thereof The second comporimt is a . 

16 polymer compound selected from the group consisting of diblock copolymerj^ triblock 

17 cQpo^ers, star polymers^ radial polymers, multi-block copolymers, and combinations thereof 

18 In some anbodiments, suitable alcohols indude, but are not limited to, oc^ dodecahbl and 

19 isosteaiyl alcohol. In other embodiments, suitable ethers include, but are not limit 

20 ether. In still other embodiments, suitable naturdly-<>ccuning fats and oils include, but are not 

21 limited to, linseed oil, soybean oil, sunflower seed oil, com oil, sesame oil, olive oil, castor oil, 

22 coconut oil, palm oil, and peanut oil. 



wo 00/26285 



P€rr/US99/24840 



4 



1 In yet another aspect, the inventibn rdates to a gd com 

2 two components. The first component is a compound selected fi-om the group consisting of 

3 esters, alcohols, ethers, natuially-occurnng fats and oils^ andt combinations thereof. The second 

4 component is a polymer compound selected from the group consisting of a^ 

5 polybutadiene, and combinations thereof. 

6 In still another aspect, the invention relates to a method of makmg a gel c^ 

7 method includes (a) mbdng an ester compound with a polymer compound selected from ihe group 

8 consisting of triblock copolymers, star polymers, radial polymers, multi-block copolymers, and 

9 combinations thereof, (b) heating the nuxture; (c) agjtating the nuxture until the nuxture becomes 

10 homogeneous; and (d) cooling the nuxture. 

11 In still yet.another aspect, the invention relatestp a method of mak^ 

12 The niethod includes (a) miidng an alcohol, an eth^, or a naturally-^ocdirriii^ fit or oil ^th a 

13 polymer compound selected from the groiip consisting of dibloCk copol3^ers, triblock 

14 copolymers, star copolymers, radial polymers, multi-block copolymers, and coipbinations thereof, 

15 (b) headng the nuxture; (c) agitating the mixture until the mixture becomes homogeneous; and 

16 (d) cooling the nuxture. 

17 In another aspect, the invention relates to a method of making a gel compo^tipn. The 

18 method includes (a) nwdng an ester, an alcohol, an ether, or a naturally-occiuring fit or oil with 

19 alkyl galactomahnan, or polybutadiene; (b) heating the tiuxture; (c) agitating the mbcture uiitil the 

20 mbcturb becomes hpmpgeiieous; and (d) cooling the mbcture. 

21 Fropeities and advantages of the embpcfiments of the ihvc^^ 

22 following description. 
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1 ■ 

2 BRIEF DESCRIPTION OF THE DRAWINGS 

3 Fig. 1 is a schematic illustrating the chain structure of a diblock copolymer used in 

4 embodiments of the invention. 

5 Fig. 2 is a sdi^natic illustrating the chain structure of a triblock copolymer used in 

6 embodiments of the invention. 

7 Fig. 3 is a schematic illustrating the chain structure of a radial polymer used in 

8 embodiments of the invention. 

9 Fig. 4 is a schematic iUustrating the chain structure of a star polymer us^^^ 

10. of the invention. 

11 Figs.5A-5BareschematicsiBustratingthechainstnicturepfniulti-^^ 

12 in embodiments of the invention. 

i3-- ■ . • . ^ ■ ■ • 

14 DESCRIPTION OF EMBODIMENTS OF THE INVENTION 

15 Emijodiments of the invention are, in part, based on the discovery that esters, alcohols, 

16 ethers, and naturally-occurrihg fats and oils can be gelled by usmg selected polymeric gdling 

17 agents. For example, diblock copolymers^ triblock copolymers, radial polym^^^ 

18 multi-blo<* copolymer^ but^nibbers,alkylgalactomam 

19 gellmg agents to obtain gelled esters, gelled ethers, gelled alcohols, and gelled naturally-occuning 

20 fets and oils. Iii some embodiments, the gel compositions and products made therdirom a^^ 

21 transparent orsubstantially transparent;^^ 

22 made therefrom are semi-transparent, hazy, or opaque. These gel compositions and products 
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1. nuule thei^from each have numerous cosmetic and ih^ 

2 A gel refers to a two-phase colloidal system comprising a liquid and a solid in the form 

3 of thickened liquid, semi-solid or solid. A gel also can refer to a composition that is either 

4 physicaUy cross-linked by virtue of entangled polymer chains, or chemic^ 

5 virtue of covalent bonds such that it swells, but does not dissolve, in the presence of liquid. 

6 A gel typically is obtained by use ofagdling agent. The term '*p6lymer''used herein includes 

7 both homopolymer and copolymer. A homopolymer is a polymer obtsdned by polymerizing 

8 one type of monomer, whereas a copolymer is a polymer obtained by polymerizing two or 

9 more types of mdhomers. "Block copolymer" refers to a copolymer in which like mcmom^ 

10 units occur in relatively long, alternate sequences on a chain. 

11 The term ''opaque" refers to the optical state of a. medium whose molecular aggregation 

12 issuch thatfight cannot pass through. Therefore^ light transmission througji an bp^ 

13 is substantially closetpzero. On the other hand, the tenn '"transparent" refers to the optical sU^ 

14 of a medium through which light can pa^s through so thai an object can be seen through it. As 

15 defined, the term '"transparent'" includes any optical state which is not opaque. A medium is 

16 considered transparent eyen if oidy a smaU fraction o^ 

17 and a translucent gel are considered transparoit. 

18 In some embodiments of the invention, a bl^^^ 

19 dim^sion^d net^orki^ physical cross-linking is used as the gelling agent Suitable block 

20 ocqpbiymiers include at least one rigid block and one elastomdric blidck. The ri^d blocks dif a 

21 block copolymer form rigid domains through which physical cross-linking may occur. The 

22 physical cross-linking via these rigid doniains yields a continuous threeHdimensional network. 
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1 In the presence of heat, shear, or solvent, the rigid domains soften and permit flow. Upon 

2 cooling, removal of shear, or solvent evaporation, the rigid domains reform and harden, 

3 locking the dastomeric network in place. Preferably, suitable block copolymers include 

4 diblock copolymm, triblock copolymers, radial polymers, star polymers, multi-block 

5 copolymers, and mixtures thereof . 

6 The amount of a gelling agent may range from about 0.2% to about 80% by weight, 

7 dqiending on the desired properties of the resulting gd. Preferably ^ a gelling agent is present 

8 in the gel from about 1 % to about 40% by wdght. More preferably, a gelling agent is present 

9 in the gd about 5% toabout20% by weight. In embodiments where both a diblock copolymer 

10 andartblockcopolymerare used, the triblockoopolymermayra^ 

11 10%, and die dibiock copolymer from about 1% to kiout^^ 

12 Fig. 1 iUustrates the typicdchamstmcture of a diblock cop 

13 ofthe diblock copolymer includes two blocks: a ri^dbloc^ The rigid 

14 block is represented by diamonds. The dastomeric block is represented by drcles. . The rigid 

15 block typically is composed of polystyrene, polyethylene, pblyvinylchloride, phenolics, aiid the 

16 like; the dastomeric block may be composed of, ethylene/butadiene copolymers, polyisoprene, 

17 polybutadiene, ethylene/propyl^e copolymers, ethylme-prppylene/dien^copolymers, and thellke. 

18 . As sudi, suitable diblock copolymers include, but are not limited to, styrene^ethylene/propyleiie , 

19 copolymers, styrefie^ethyleiie/butadiene copolymers, styrene-isoprene copolymers, styrener 

20 butadiene copolymers. 

21 Fig. 2 illustrates the chain structure of a triblock copolymer As illustrated in Fig. 2, each 

22 polymer chain includes two rigid blocks at dther end and a middle block which is dastomeric. 
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1 TWs is a preferred triblock copolymer strujrtuire, although a triblock copolymer with two 

2 elastomeric end blocks and a rigid middle block also can be used. ISuitabie triblodc copolymers 

3 include^ but are not limited to, styrene-ethylaae/prbpylene-^ene copolymers, styrme- 

4 ethylene/butadiene-styrene copolymers, styrene-isoprene-styrene copolymers, and styrene- 

5 butadiene^styrene copolymers. Multi-block copolymers are similar to diblock copolymers or 

6 triblock copolymers, except that the multiple block copolymers include additional elastomeric 

7 blocks and/or ri^d blocks as illustrated in Figs. 5 A-5B. 

8 In addition to the Unearc^in structure, branched homopoiymers or copolyme 

9 be used. Figs. 3-4 illustrate the diain structure of a radial polymer and a star polymer. It should 

10 be noted that one or more fimctional groups may be grafted onto the chain of any 6f the 

11 aforementioned polymers. In otiier words, any of the above polymers may be modified by 

12 grafting Suitable functionaJgroupis for gra^ 

13 one or more ester groups, silsine groups^ silicon-containing groups, irialeic anhydri4e groups 

14 aciylamide groups, and acid groups may be grafted. In addition to grafting, the above polymers 

15 may be hydrogenated to reduce unsaturationbdfore they are used as geffing ag 

16 Numerous commerdally Available block copolymers may be used i^ 

17 invention. For example, various grades of copolymers soW^ 

18 Sbdl Ch^cal Company cm be used as a gelling agent, In addition, cdpolyiners sold iinder the 

19 trade name of Vector* avmlable from Dexco and Septon* froin Kui^y also may be used. U.S. 

20 Patent Nos. 5,221,534, No. 5,578,089, and No. 5,879,694disclose bIock copblyin^ 

21 be used in einbodiments of the invention, the disclosu 

22 reference in their entirety herein. Table 1 lists some commercially available blobk copolymers 
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v^ch may be used in embodiments of the invention: It is noted that additional suitable block 
copolymers may include^ but are not limited to, polystyrene/polyester, polyether/polyamide, 
polyether/polyester, polyester/polyamide, polyether/polyurethane, polyester/polyurethane, 
poIy(eU)ylene o»de)/poly(propylene oxide), njdon/nibber, and poly^oxane/polycarbonate; 



TABLE 1 





Block TvDe 


Polvstvrene 
Content(%) 


Commeiit 


Kratnn® 

G1702 


SEP 






Krainn® 
G1701 


SEP 


37 


hvHmffpnjitMi dihlndr 


Kiaton* 

omo 


SEP 


7 


ctar Tiolvmer 


Kraton* 
G16S0 


SEBS 


30 


hydrogenated triblodc . 


Kraton* 
G 1652 


SEES 


30 


hydrogenated triblpck \ 


Kraton* 
D 1101 


SEBS+SEP 


31 


triblock and diblock mixture (85:15) 


Kraton* 
D1102 


SEBS t SEP: 


28 


tribJock + diblock (85:15) 


Krabm* 

D1133 


SEBS +SEP 


35' • 


triblodc + diblock (66:34) 


Kraton* 
FG1901 


SEBS 


30 


triblock (hydrogoiated and 
fiincdonaUy giafled with 1.7% of 
maleic anhydride. 


Septon* 
1001 


SEP 


35 


Hydrogenated diblodc 


Vectoi* 
6030 


SEP 


30 


Unsaturated diblock 


Vectoi* 
8550 


SBS 


29 V 


Unsaturated triblodc: . 


Vectoi* 
2518P 


SBS 


31 


Unsaturated triblock 


Solprene* 
1430 


. SB '- 


40 


Unsaturated diblock 



Note: SEP denotes to styrene/ethylene/piropyiene copolymers 

SEBS denotes to styiene/ediylene/butylene/s^n copolymers 

SB denotes to styiehe/butadiefie 

SBS denotes to styrene-butadiene-styrene copolymers 
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1 It should be noted that block copolymers are not the only gelling agents that can be 

2 used in embodiments of the invention. Other types of polymers also may be used. 

3 HomopdymerswMch arc c^le of effecting strong molecular interaction between polymm 

4 chains can be used as gelling agents. One such example is butyl rubber, which can Aickendl 

5 due to its compatibility with oil and high molecular weight. Specifically, a polybutadiene 

6 polymer sold under the trademark of Solprene* S200, which is available from GIRSA 

7 Industrias Negromex, S.A.de C.V. (INSA), can be used as a geUing agent. Other 

8 homopolyroers capable of fornung hydrogen bonding may include pplyamide, polyestw, and 

9 polyolefin. Still another example is alkyl galactomannan, which is capable of forming strong 

10 hydrogoi bonding. Alkyl galactomannan is available finom Hacules Incorporated undo- the 

11 trade name ofN-HANCfi*AG50 and AG200. Alkyl galactomannan is a polymer obtained by 

12 modifying natural products. It is espedaUy effective in gdling esters and natuiaUyH)ccurrm 

13 iiats and oils. 

14 In accordance with embodimoits of the inventiwi, a gdled ester composition is 

15 obtained by gelling an ester compound with a triblock copolymer, a star polymer, a 

16 polymer, a multi-block copolymer, or mixtures thereof. Optionally, the geUed ester 

17 composition may further include one or more diblock copolymers. When a diblock 

18 copolymer is used along widi one of triblcick copolymers, star polymers, radial polymers, and 

19 muitii-bkKk copolymers, the resulting gel compontion is substantially free of minearal pi^. 

20 Suitable esters also may be geUed by alkyl galactomannan, polybutadkine, or other 

21 aforemaitioned pdymers. 

22 Any ester compound nay be used in anbodiments of the invention to obtain a gdkd 
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1 ester composition. An ester is defined as a compound that includes one or niore carboxylate 

2 groups: R-COO-, where R is hydrogen, hydiocarbyl, phenyl, methoxyphenyl, alkylphenyl, 

3 substituted alkyl, substituted phenyl, or other organic radicals. Suitable esters include 

4 monoesters, diesters, triesters, etc. For example, one class of suitable esters that can be gdled 

5 is iepiesmted by the 

6 following formulas: 

9 and 

n ■ .'■ ■■" ■ ■ ' ' . ' . : ...,v.'. 

13 where n=l; 2, 3, and 4, and R, includes hydrogen, hydrocarbyl, phenyl, methoxyphenyl, 

14 a]]cy^h»iyl, sub$titutedall^l, and substituted i^oiyl; and Rj includes hy^ 

. 15 phenyl, methoxyphenyl, alkylphenyl, substituted allgrl, substituted phenyl, alkylene, 

16 phoiylene^ substituted ialkyliene, subistitutedphenylene, etc. ^ 1^ 

17 f«;I^ dq)aidsOT wheft» n is 1, 2, 3, OT^^ 

18 Anothtfclass pf suitable est^ that may be gelled m 

19 rqjTCsditedby thefoUowihg^f^^ 
• 20. .•■ 

21, ^H.. 

R,— C-O-R,— OH 

22 ' ■ ■ ^ • 
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where R3 includes alkylene, pbenylene/ substituted alkylene, and substituted phenylme. 

Still another class of suitable esters tiiat may be gelled in embodimmts of the inventipn 
is rq>resented by the following formula: 

O 

I ; 
R4^0 — C — R7 

. . ■ ■ ■ II " ■ ■ ■ ■ . 

R5— O — C — Rg 

o • 
Rg— O— C— R9 



vAiGte R4, and R« individually include alkylene, phenylene, substituted alkylrae, and 
substituted phenylene; R7, Rg, and R9 individually include hydrogen, hydrocarbyl» phmyl, 
methoxyphenyl, alkylphenyl, substituted alkyl, and substituted phenyl. 
Inferred esters and their chemical fonnulas are 

TABLE2 



Chemical Name 


Chemical Formula 


Isononyl Isononanoate 


' .' 0- ■ 

.« ■• ■ ■ •. 


:^il:^yl Palmitate 


0 

q^i-c-Orty^ 
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Chemical Name 


Chemical Formida 


Ci2.i5 alkyl benzoate 


. . . 0^ 


Myristyl Neopratanoate 


■0 


Tridecyl Salicylate 


. ..' o. . . 


Octyl Methoxydnnamale 

* 


^—^ H O : . 


Propylene glycol 
diciq>rylate/capiate 


- . •'• o .■ • 
d^-^o^-j^i-OM^ii— CH— o— 

CO, • •■* ■. ■ 


Pentaeiythrityl tetraisostearate 


• * • - ■ R ' • 

CRi 0 

■•■I y r ■■ 

0 — C— R ■ 
(R repieseots ^tty acid tacUcals ; 
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* — » ^T_' — - 

Cnemical Name . 


Cnemicai i^omiiiia 


Tiimethylolpropane triisosteaiate 


0 

1 

VM . ■?■. ■ 

CH-0-C-* 

(R iq>iesenU fatty Kid radicals derived firom cocooitt ml.) 


Glyceryl isostearate 


0 

■ 0 , 

qTH^j-c-o^cHj-cp— 

■CH 


Diisononyl adipate 


0 o 

.11 ; . H 

qH5-o-€4a5)^-o-cpt, 


Trioctyldodecyl citrate 


.o 
1 

CHj— C — R 

1 ? 

HO— C— C —0 — R 

CHj— C— 0— R 
(R is octy] dodecyl) 



8 [ " Other suitable esters include, but are not limited to, the following compouiids: 

9 Acefylline Methyl^anol Mannuronate; Acetaminosalol; Acetylated Cetyl Hydroxyprolinate; 
10 Acetylated Glycol Stearate; Acetylated Sucrose Distearate; Acetylmethionyl Methylsilanol 
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1 Elastiimte; Acetyl Tributyl Citrate; Acet^^ 

2 Moluccana Ethyl Ester; Allethrins; Allyl Caproate; Amyl Acetate; Amyl Benzoate; Amyl 

3 Salicylate; Arachidyl Behenate; AracMdyl Glycol Isostearate; Aiachldyl Propionate; Ascorbyl 

4 Dipalmitate; Ascorbyl Palmitate; Ascorbyl Stearate; Aspartame; Batyl ibstearate; Batyl 

5 Stearate; Bean Palmitate; Behenyl Beeswax; Behenyl Behenate; Behenyl Benzoate; Beh^yl 

6 Erucate; Behenyl Isostearate; Behenyl/Isost^uyl Beeswax; 1,2,4-Benzenetriacetate; Benzoin 

7 (Styrax Bensoin) Gum; Benzoxiquiiie; Benzyl Acetate; Benzyl Benzoate; Benzyl Cinnamate; 

8 Benzyl HySaluronate; Benzyl Laurate; Benzyl Nicotinate; Benzylparaben; Benzyl Salicylate; 

9 Beta-Sitosteryl Acetate; Borago Officinalis Ethyl Estea^ Butoxyethyl Acetate; Butoxyethyl 

10 Nicotinate; Butoxyethyl Stearate; Butyl Acetate; Butyl Acetyl Ricinoleate; Butyl Benzoate; 

11 Bu^l Benzyl Phthalate; 2-t-ButyIcyclohexyl Acetate; Butylene Glycol Dicaprylate/Dicq)rate; 

12 Butylrae Glycol Montanate; Butyl EstCT of Efliyiene/MA(^ 

13 Copolyiner; Butylglucoside Caprate; Butyl Isostearate; Butyl Lactate; Butyl Methacrylate; 

14 Butyl Myristate;Butyloctyl Beeswax; ButyloctylBOTzoate;Butyloct^ 

15 Oleate; Butyloctyl Salicylate; Butyl Oleate; Butyl PABA; Butylparaben; Butyl Phthalyl Butyl 

16 Glycolate; Bu^l Stearate; Butyl Thioglycohte;ButyroylTrihexyI Citrate; Cl^ 

17 Ester; C12-20 Acid PEG-8Est^; Caffeine Benzoate; CaldumP 

18 Stearoyl Lactylate; C-18-28 Alkyl Acetate; C18-38 Alkyl Beeswax; C30-50 Alkyl Beeswax; 

19 C2040AIkylBdiraate; C18-38 Alkyl 

20 Alkyl Hydroxystearoyl Stearate; C12-13 Alkyl Lactaite; C12-15 Alkyl Lactate; C12- 13 Alkyl 

21 Octanoate; C12-15 Alkyl Octanoate; C12-15 Alkyl Salicylate; C18-36 Alkyl Stearate; C20-40 

22 AOyl Stearate; C30-S0 Alkyl Stearate; C40-60 Alkyl Stearate; Caproyl Ethyl Glucoside; 
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1 Capryloyl SalicyUc Add; Caprylyl Butyiate; Castor OU Benzoate; ClO-30 

2 Cholesterol/LanosterolEsters; CeUulose Acetate; Cellulose AcetateiButyiate; CeUulose Acetate 

3 Propionate; CeUulose Acetate Propionate Carl)Oxylate; Ceteaieth-7 Steaiate; Cetearyl 

4 Bdienate; Cetearyl Canddillate; Cetearyl Isononanoate; Cetearyl Octanoate; Cetearyl 

5 Palmitate; Cetearyl Stearate; Cetyl Acetate; Cetyl Acetyl Ricinoleate; Cetyl Caprylate; Cetyl 

6 C12-15-Par^-9 Carboxylate; Cetyl Glycol Isostearate; Cetyl Isononanoate; Cetyl Lactate; 

7 Cetyl Laurate; Cetyl Myristate; Cetyl Octanoate; Cetyl Oleate; Cetyl Palmitate; Cetyl PCA; 

8 Cetyl PPG-2 Isodeceth-7 Carboxylate; Cetyl Ricinoleate; Cetyl Ricinoleate Benzoate; Cetyl 

9 Stearate; C16-20 Glycol Isostearate; C20-30 Glycol Isostearate; C14-16 Glycol Palmitate; 

10 Chimyl Isostearate; Chimyl Stearate; Chlorogenic Adds; Cholesteryl Acetate; 

1 1 Cholestwyl/BehenyyOctyldodecyl Lauroyl Glutamate; Cholesteryl Butyrate; Cholesteiryl 

12 bichlorobenzoate; Cholesteryl HydroxysteaTate; Cholesteryl Isostearate; Choleiteryl Isostearyl 

13 Carbonate; Cholesteryl Lanolate; Cholesteryl Macadamiate; Cholesteryl Nonanoate; 

14 Choleste^l/Octyldodecyl Lauroyl Glutamate; Cholesteryl Oleate; Cholesteryl Stearate; 

15 Cinnamyl Acetate; Cinoxate; atroneUyl Acetate; Coco-Caprylate/Caprate; CocoRapeseedate; 

16 Q)coyl Ethyl Glucoside; Copper PCA Methylsilanol;CorylusAvellannaEth^ 

,17 Paieth-9HydrogenatedTaiovrate;ClM5Pareth-301eate;C12-15Pareth-1201^ 

18 Parethr3 Stearate; CI 1-15 Pareth-12 Stearate; Decyl Isostearate; Decyl Myristate; Decyl 

19 Olfeate; Decyl Sucdnate; DEDM Hydantoin Dilaurate; Dextrin Bdwiate; Desxtrin Lauri^; 

20 Dextrin Myristate; Dextrin Palmitate; Dextrin Stearate; Diacetin; Dibutyl Adipate; Dibutyl 

21 Oxalate; Dibutyl Phthalate; Dibutyl Sebacate; Di-C12-15 Alkyl Adipate; Di-C12-15 Alkyl 

22 Fumarate; Di-C12-13 Alkyl Malate; Di-C12-13 Alkyl Tartrate; Di-C14-15 Alkyl Tartrate; 
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1 Dicapryl Adipate;DicaprylylMaleate;Dicete^ 

2 Thiodipropionate; Dicocoyl Prataerythrilyl Distouyl Citrate; Diethoxyethyl Succinate; Diethyl 

3 Acetyl Aspartate; Diethylaminoethyl Cocoate; Diethylaininoethyl PEG-5 Cocoate; 

4 Diethylaminoethyl PEG-5 Laurate; Diethylaminoethyl Stearate; Diethyl Aspartate; Methylene 

5 Glycol Dib^izoate; Diethylene Glycol Diisononanoate; Diethylene Glycol Dioctanoate; 

6 Diethylene Glycol Dioctanoate/Diisoiionanoate; Diethyl Glutamate; Diethyl Oxalate; Diethyl 

7 Palmitpyl Aspartate; Diethyl Phthalate; Diethyl Sebacate; Diethyl Succinate; Digalloyl 

8 Trioleate; Diglyceryl Stearate Malate; Dihexyl Adipate; Dihexyldecyl Lauroyl Glutamate; 

9 Dihydrdabietyl Behenate; Dihydroabietyl Methacrylate; Dihydrocholesteryl Butyrate; 

10 Dihydrocholesteryl Isostearate; Dihydrocholesteryl Macadamiate; Dihydrocholesteryl 

11 Nonanoate; Dihydrocholest^yl Octyldecanoate; Dihydrocholesteryl Oleate; Dihydiogenated 

12 Palmoyl Hydroxyethylmonium Methosulfate; Dihydrogenated Tallow PhOialate; 

13 Dihydrophytosteryl Octyldecanoate; Dihydroxyethylamino Hydroxypropyl Oleate; 

14 Dihydroxyethyl Soyamine Dioleate; Diisobutyl Adipate; Diisobutyl Oxalate; Diisocetyl 

15 Adipate; Diisodecyl Adipate; Diisopropyl Adipate; Diisppropyl Dimer Dilinoleate; 

16 Diisopropyl Methyl Cinnamate; Diisopropyl Oxalate; Diisopropyl Sebacate; 

17 Diisostearamidopropyl Epoxypropylmonium Chloride; Diisostearoyl Trimethylolprppane 

18 Siloxy Silicate; Diisostearyl Adipate; Diispstearyl Dimer Dilinoleate; Diisostearyl Fumarate; 

19 Diisostearyl Glutarate; Diisostearyl M?dte; Dilauretfi-7 Citrate; Dilauryl Thiodipropionate; 

20 Dimethicone Copolyol Acetate; Dimethicone Copolyol Adipate; Dimethicone Copblyol 

21 Almondate; Dimethicone Copolyol Beeswax; Dimethicone Copolyol Bi^enate; Dimethicone 

22 Copolyol Benzoate; Dimethicone Cqx>lyol Borageate; Dimethicone Copolyol Cocoa Buttofate; 

HoiBlaa 171I46V1.42133.00009WOIT 
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1 Dim^iconeCopolyolDhiiijaButte^ DimethiconeCopolyolHydroxystearate; Dimethicone 

2 Copolyol Isostearate; Dimethicone Copolyol Kokum Butterate; Dimethicone Copolyol Lactate; 

3 Dimethicone Copolyol Laurate; Dimethicone Copolyol Mango Butterate; Dimeflucone 

4 Copolyol Meadowfoamate; Dimethicone Copolyol Mohwa Butterate; Dimethicone Copolyol 

5 Octyldodecyl Citrate; Dimethicone Copolyol Olivate; Dimethicone Copolyol Phthalate; 

6 Dimethicone Copolyol Sal Butterate; Dimethicone Copolyol Shea Butterate; Dimethicone 

7 Copolyol Stearate; Dimethicone Copoly Undecylenate; Dimethiconol Beeswax; Dimethiconbl 

8 Bdienate; Dimethiconol Borageate; Diniethicoiiol Dhupa Butterate; Dimethiconol 
^ HuorcralcoholDiUnoleic Add; Dimethiconol Hydroxystea^ 

10 Dimethiconol Isostearate; Dimethiconol Kokum Butter^ 

11 Mohwa Butterate; Dimethiconol Sal Butterate; Diinethicohol Stearate; Dimethyl Adipate; 

12 Dimethylaanmoethyl Methacrylate; Dimethyl Brassylate; Dimethyl Cystiiiate; Dim^^ 

13 Glutarate; Dimethyl Maleate; Dimethyl Oxalate; Dimethyl Phthalate; Dimethyl Succinate; 

14 Dimyristyl Tartrate; Dimyristyl Thiodipropionate; Dinonoxynpl-9 Citrate; Dioctyl Adipate; 

15 Dioctyl ButamidoTriazone; Dioctyl Dimer Dilirioleate; Di(KJtyldbdeceth-2 Lauroyl Glutamate; 

16 DioctyldodecylAdipatfe;Di6ctyldodecyl Dimer Dilinol^^ 

17 Dipcfyldodecyl Huoroheptyl Citrate; Dioctyidodecyl Lauroyl Glutamate; Dioctyldodecyl 

18 Stejuoyl Dimer Dilinpleate; Dioctydodecyl Stwroyl Glutamate; Dioctyl Fumarate; Dioctyl 

19 i^te; Dioctyl 

20 Edetolmonium Methosulfate;^ ^D Hydroxyproline; Dipentaerythrityl 

21 Hexacaprylate/Hexaca^te; Dipentaerythrityl Hexaheptanoate/Hexacaprylate/Hexacaprate; , 

22 Dipentaerythrityl Hexahydroxy stearate; Dipentaerythrityl 
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1 Hexahydroxystearate/Stearate/Rosinate; Dipehtaerythrityl Hexaoctanoate/Behenate; 

2 Dipentaerythrityl Pentahydroxystearate/Isostearate; Diphenyl Carbomethoxy Acetoxy 

3 Naphthqpyian; Dipiopyl Adipate; Dipropylene Glycol Caprylate; Dipropylene Glycol 

4 Dibenzoate; Dipropyl^e Glycol Salicylate; Dipropyl Oxalate; Disodium Lauieth-7 Citrate; 

5 Disodium PEG-5 I^urylcitrate Sulfosucdimte; Disodium PEG-8 Ricinos 

6 Succinoyl Glycyrrhetinate; Disodium 2-Sulfolaurate; IMsteareth-2 Laurpyl (Qlutamate; 

7 Disteareth-5 Lauroyl Glutamate; Distearyl Thiodiprdpionate; Ditallowoylethyl 

8 Hydroxyethylmonium Methpsuifate; Ditridecyi Adipate; Ditridecyl Piiiier Dilinoleate; / 

9 Ditridecyl Thipdipiopionate; Dbdecyl Gallate; Enicyl Arachidate; Erucyl Erucate; Erucr^l 

10 Oleate; Ethiodized Oil; Ethoxydiglycol Acetate; Ethoxyethanpl Acetate; Ethyl Acetate; Ethyl 

11 Almondate; Ethyl Apricot Kemelate; Ethyl Arachidonate;;E^ 

12 Ediyl Benzoate; Ethyl Biotinate; Ethyl Butylacetyliaminopropionate; Ethyl Cimiamate; Ethyl 

13 Cyanoacrylate; Ethyl Cycolhexyl Propionate; Ethyl Digydroxypropyl PABA; Dethyl 

14 Diisopropylcumamate; Ethylene Brassylate; Ethylene Caibonate; Ethy Ester of Hydiolyzed 

15 Animal Protein; Ethyl Ester of Hydrolyzed Keratin; Ethyl Ester of Hydrolyzed Silk; Ethyl 

16 Esta: of PVM/MA Copolymer; Ethyl Ferulate; Ethyl Glutamate; Ethyl Isostearate; Ethyl 

17 Lactate; Ethyl Laurate; Ethyl Unbleate; Ethyl Liiiolaiate; Ethyl Methadrylate; Ethyl 

18 Methoxydnnamate; Ethyl Mefliylphenylg^^ j 

19 Misstate; Ethyl l^icbtina^^ Ethyl Oleate; Ethyl Glivate; Ethyl PABA Ethyl Palmitafc; [:• 

20 Ethylparaben; Ethyl PCA; Ethyl Pelargpnate; Ethyl Pertate; Ethyl Phenylacetate; Ettiyl | 

21 Ricinoleate;EdiylSerinate; Ethyl Stearate; Ethyl Thioglycobte; j 

22 Germate; Ethyl Ximenynate; Etocryleiie; Famesyl Acetate; Galactpnolactone; Galbanum 
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1 (Ferula Galbaniflua) Oil; Gamma-Nonalacipne; Geranyl AcetiUe; Gluciarolactone; Gluoosb 

2 Glutamate; Glucose Paitaacetate; Glucuibnolactone; Glycereth-7 Benzoate; Glycereth-7 

3 Diisononanoate; Olycaetfa-8 Hydroxysteaiate; Glycexeth-S Lactate; Giyca:etfar2S PCA 

4 Isostearate; GIycereth-7 Triacetate; Glyceryl Triacetyl Hydroxystearate; Glyceryl Tiiacetyl 

5 Ridnoleate; Glycolamide Stearate; Glycoi/Butylene Glycol Montanate; Glycol Cateaiate; 

6 Glycol Dibdi^te; Glycol Dllauirate; Glycol Dioctanoate; Glycol bioleate; Glycol Distearate; 

7 Glycol Ditallowate; Glycol Hydroxystearate; Glycol Montanate; Glycol Octanoate; Glycol 

8 Oleate; Glycol Palnutate; Glycol Ricinoleate; Glycol SaUcylate; Glycol Stearate; Glycol 

9 Stearate SE; Glycyrrhetinyl Stearate; Hexacosyl Glycol Isostearate; Hexanediol Bieeswax; 

10 Hexanediol Distearate; Hexanetriol Beeswax; Hexyldecyl Benzoate; Hexyldecyl Estqr of 

11 Hydxolyzed Collagen; Hexyldecyl Isostearate; Hexyldecyl Laurate; Hexyldecyl Octanoate; 

12 Hexyldecyl Oleate; Hexyldecyl Palnutate; Hexyldecyl Stearate; He^cyldodecyl Salicylate; 

13 Hexyl Isostearate; Hexyl Laurate; Hexyl Nicotinate; Homosalate; Hydrbgenated Castor Oil 

14 Hydroxystearate; Hydiogenated Castor Oil Isostearate; Hydrogenated Castor Oil Lamate; 

15 Hydrogenated Castor Oil Stearate; Hydrogenated Castor Oil Triisostearate; Hydrogenated 

16 Mefiiyl Abietate; Hydrogenated Rosin; Hydroquinone PCA; Hydroxy(^l Isostearate; 
17: Hydroxyoctacosanyl Hydroxystearate; Inositol Hexa-PCA; lodopropynyl Butylcaitfamate; 

18 Isoamyl Acetate; isoamyl Laurate; Isoamyl . p^Methoxycinnamate; IsobutyL Ace^^ 

19 Isobutylated Lsuiolin Oil; Isobutyl Benzoate; Isobutyl Myristate; Isobutyl F^niitate; 

20 Isobutylparaben; Isobutyl Pelargonate; Isobutyl Stearate; Isobutyl Tallowate; isoceteareth-8 

21 Stearate; isoceteth-10 Stearate; Isocetyl Behenate; Isocetyl Isodecanoate; Isocetyl Isostearate; 

22 Isocetyl Laurate; Isocetyl Unoleoyl Steu^rlsocetyl ^ 
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1 Palmitate; Isocetyl Saliqrlate; Isocetyl Stearate; Isocetyl Stearoyl Stearate; Isodec^2 

2 Cocoate;IsodecylCitnite;IsodecylCocoate;IsodecyIHydroxyst^ 

3 Isodecyl Lauiate; Isodecyl Myristate; Isbdecyl Neopentanoote; Isodecyl Octanoate; Isbdecyl 

4 Oleate; Isodecyl Palmitate; Iscidecylparabai; Isodecyl Salicylate; Isbdecyl Stearate; Isohexyl 

5 Laurate; Isohexyl Neqpentanoate; Isohexyl Palmitate; Isolau^^ 

6 CMi; Ispnonyl Ferulate; Isooctyl Thioglycolate; Isopippyl Acefete; Is<5pnq»yl Anchidate; 

7 Isopropyi Avocadate; Isopropyl Behenate; Isopropyl Benzoate; Isopropylbeaizyl Salicylate; 

8 Isopropyl Citrate; Isopropyl C12-15-Paieth-9 Cariwxylale; Isopropyl Hydroxystearate; 

9 Isopropyl Isostearatie; Isopropyl Jojobate; Isopropyl Lanolate; Isopropyl Laurate; Isopropyl 

10 linbleate; Isopropyl Myristate; Isopn^yl Oleate; Isopropylparaben; Isopropyl PPGr2^ 

11 Isodeceth-7 Cartwxylate; Isopropyl Wcinol^^ 

12 Isopropyl TaUowate; Isopropiyl Thioglycolate; Isosoibide 

13 Isosteaiyl Avocadate; Isoistearyl Bdiaiate; Isostearyl Benzoate; Ispstearyl firucate; Isosteaiyl 

14 Isononanoate; Isosteiaryl Ispstearate; Isostearyl Isostearoyl Stearate; Isostearyl Laciate; 

15 Isostearyl Laurate; Isosteaiyl Myristate; Isostearyl Neqpentanoate; Isostearyl Octanoate; 

16 i»steaiylPalmitale;Isosteaiyl Stearoyl Stearate^^^^ 

17 Isottidecyl Myristate; Jcg(rt>a (Baxus Cihinaias) Oil; Jojoba Bsten; Kojic Dipalmitate; Lanieth- 

18 9. Acetate; Laneth-10 Acetate; Laneth-4 Phospha^; I^mplin linoleate; l^pliti Ricinbleate; 

19 Lai>reth-2 A<xtate; Lauieth-2 Benzoate; Lauietii-6 Citrate; Laureth-7 Citrate; Laureth-2 

20 Octanoate; Laureth-7 Tartrate; Lauroyl Ethyl Glucoade; Lauroyl Lactylic Acid; Lauiyl 

21 Bdienate; lauryl Cpcoate; Lauryl Isostearate; tauryl Lactate; Lauryji MeUiaciylate; Lanyl 

22 Myristate; Lauryl Octanoate; Lauryl Oteate; Lainyl Palmitate; Lauryl Stearate; Linalyl 
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1 Acetate; Unoleyl Lactate; Madecassicoside; Mannitan Laurate; Maimitan Oleate; Menthyl 

2 Acetate; Menthyl Anthranilate; Menthyl Lactate; Menthyl PCA; Menthyl Salicylate; 

3 Methoxyisopiopyl Acetate; Methoxy-PEG-7 Rutinyl Succinate; Mediyl Acetate; Methyl Acetyl 

4 Ricinoleate; Methyl Anthranilate; Methyl Behenate; Methyl Benzoate; MdLhyl Caproate; 

5 Methyl Capiylate; Methyl Csqjrylate/Caprate; Methyl Cocoate; 6-Methyl Coumarin; Methyl 

6 Ddiydroabietate; Methyl Dihydroabietate; Methyldihydrojasmonate; Methyl Gluceth-20 

7 Benzoate; Methyl Glucose Dioleate; Methyl Glucose Isosteaiate; Methyl Glucose Laurate; 

8 Methyl Glucose Sesquicaprylate/Sesquicaprate; Methyl Glucose Sesquicocoate; Methyl 

9 Glucose Sesquiisosteaiate; Methyl Glucose Sesquilauiate; Methyl Glucose Sesquioieate; 

10 Methyl Glucose Sesquistearate; Methyl Glycyrrhizate; Methyl Hydrogoiated Rosinate; Methyl 

11 Hydroxystearate; Methyl Isostearate; Methyl Laurate; Methyl Linoleate; Methyl 3r 

12 Methylresorcylate; Methyl Myristate; Methyl Nicotinate; Methyl Oleate; Methyl Palmate; 

13 Methyl Palmitate; Methylparaben; Methyl Pelargoniate; Methyl Ridnoleate; Methyl Rosinate; 

14 Methyl Salicylate; Methylsilanol Acetylmethionate; Methylsilanol Caibdxymethyl 

15 TTieophylline; Methylsilanol Caiboxymethyl Theophylline Alginate; Methylsilanol 

16 Hydioxypioline; Methylsilanol Hydroxyproline Aspartate; Methylsilanol Mannuronate; 

17 Methylsilanol PCA; Methyl Soyate; Methyl Stearate; Methyl lluoglyco^^^ 

18 Lactate Condensata; Myreth-3 Caprate; Myreth-3 Laurate; Myreth-2 Myristate; Myreth-3 

19 Myristate; Myreth-3 Octanoate; Myreth-3 Palnutate; Myristoyl Ethyl Glucbside; Myristoyl 

20 Lactylic Add; Myristyl Isostearate; Myristyl Lactate; Myristyl lignocdate; Myristyl 

21 Myristate; Myristyl Octanoate; Myristyl Propionate; Myristyl Salicylate; Myristyl Stearate; 

22 Necpentyl Glycol Dicaprate; Neopentyl Glycol Dicaprylate/Dicaprate; Neop^tyl Glycol 
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1 Dicaprylate/Dipelargonate/Dicaprate; Neopentyl Glycol Dihq)tanoate; Neopentyl Glycol 

2 Diisosteaiate; Neopentyl Glycol Dilaurate; Neopentyl Glycol Dioctanoate; Noriyl Acetate; 

3 Ncpyl Acetate; Octacosanyl Glycol Isostearate; Octocrylrae; pctyl Acfetoxystearate; Octyl 

4 B^izoate; Octyl Caprylate/Caprate; Octyl Oocoate; Octyldecyl Oleate; Octyldodecyl Bdienate; 

5 Octyldodecyl Benzoate; Octyldodecyl Erucate; Octyldodecyl Hydroxystearate; Octyldodecyl 

6 Isostearate; Octyldodecyl Lactate; Octyldodecyl Lanolatie; Octyldodecyl Meadowfoamate; 

7 Octyldodecyl Myristate; Octyldodecyl Neodecanoate; Octyldodecyl Nebpentanoate; 

8 Octyldodecyl Octianoate; Octyldodecyl Octyldodecanoate; Octyldodecyl Oleate; Octyldodecyl 

9 Olivate; Octyldodecyl Ridnoleate; Octyldodecyl Stearate; Octyldodecyl SteroylStearate; Octyl 

10 Gallate; Octyl Hydroxystearate; Octyl Hydroxystearate Benzoate; Octyllsononanoate; Octyl 

11 Isopalmitate; Octyl Isostearate; Octyr Laurate; Octyl linoleayl Stearate; Octyl 

12 Methoxycinnamate; Octyl Myristate; Ctetyl Neopentanoate; Octyl Octsinoate; Octyl Oleate; 

13 Octyl Palmitate; Octyl PCA; Octyl Pdagonate; Octyl Salicylate; Octyl Stearate; Oleoyl Ethyl 

14 Glucoside; Oleth-2 Benzoate; Oleyl Acetate; Oleyl Arachidate; Oleyl Erucate; Qleyl iEthyl 

15 Phosphate; Oleyl Lactate; Oleyl Lanolate; Oleyl Linoleate; Oleyl Myristate; Oleyl Oleate; 

16 Oleyl Phosphate; Oleyl Stearate; Oryzanol;. Ozonized Jojoba Oil; Palmitoyl Carniline; 

17 Palmitoyl Inulin; Palmitoyl Myristyl Soinate; Pantethme; Panthenyl Ethyl Ester Acetate; 
18: PanthenylTriacetate; PCA Glyceryl Oleate; Pea Palniitate;PEG-l^ 

19 5 DEDM Hydantoiri Oleate; PEG-15 DEDM Hydantoin St^te; PEG^SO 

20 bipolyhydroxystearate; PEG-20 Hydrbgenated Castor Oil Isostearate; PEG-50 Hydrogeiiated 

21 Castor Oil Isostearate; PEG-20 Hydrogenated Castor Oil Triisostearate; PEG-20 Mannitan 

22 Lauiate; PEG-20 Methyl Glucose Distearate; PEG-80 Methyl Glucose Laurate; PEG-20 
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1 Methyl Glucose Sesquicaprylate/Sesquicaprate; PEG->20 Methyl Glucose Sesquilaurate; PEG-^ 

2 Oleamide Dioleate; PEG-ISO Pentaerythrityl Tetrastearate; PEG-3/PPG-2 Glyceryl/Sorbitol 

3 Hydroxystearate/Isostearate; PEG-4 Proline Linoleate; PEO-4 Proline linolenate; PEG-8 

4 Propylene Glycol Cocoate; PEG-55 Propylene Glycol Oleate; PEG-25 Propylene Glycol 

5 Stearate; PEG-75 Propylene Glycol Steaiate; PEG-120 Propylene Glycol Stearate; PEG-40 

6 Sorbitol Hexaoleate; PEG-SO Sorbitol Hexaoleate; PEG-30 Sorbitol tetraoleate Laurate; PEG- 

7 60 Sorbitol Tetrastearate; PEG-S Tricapryl Citrate; PEG-S Tricetyl Citrate; PEG-5 Trilauryl 

8 Citrate; PEG-5 TrimethylolpropaneTrimyristate; PEG-5 Trimyrisfyl Qtrate; PEG-5 Tristearyl 

9 Citrate; PEG-6 Undecylenate; Pentadecaladone; Pentaerythrityl Dioleate; Pentaerythrityl 

10 Distearate; Pentaerythrityl Hydrogenated Rosinate; Pentaerythrityl 

11 Isostearate/Caprate/Cs^ryiatie/Adipate; Pentaerythrityl Rosinate; Pentaeryftrityl Stearate; 

12 Pentaerythrityl Steanite/Caprate/Capiylate/Adipate; P^ 

13 Hydroxystearate; Pentaerythrityl Tetraabietale; Pentaerythrityl Tetraacetate; Pentaerythrityl 

14 Tetrabehoiate; Pentaerythrityl Tetrabenzoate; Petaerythrityl Tetracaprylate/Tetracaprate; 

1 5 Pentaerythrityl Tetracocbate; Pentaerythrityl Tetraisonpnanoate; Pentaerythrityl Tetralaurate; 

16 Pentaerythrityl Tetramyristate; Penta^ythrityl Tetraoctahoate; Petaerythrityl Tetraoleate; 

17 Pentaerythrityl Tetrapelargonate; Petaierythrityl Tetrastearate; Pentaeiythrityl trioleate; 

18 Phenethyl Acetate; Phenolphthalein;Phenoxyeaylpar2d)en 

19 Ph^yl Sali<^late; Phylosteryl Macadaniiate; Polpxamer 105 Benzdate; Poloxamer 

20 Dibeafizoate; Polycaprolactone; Polydimethylaminoethyl Methacrylate; Polyethylacrylate; 

21 Polyethylglutamate; Polyethylmethacrylate; Polymethyl Acrylate; Pdlymethylglutamate; 

22 Polysorbate 80 Acetate; Polyvinyl Acetate; Potassium Butylpaiaben; Potassium Deceth-4 
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1 Phosphate* PotassiuEthylparaben;Po^ssiWMethylp^^ . 

2 2 Isoc5deth-20 Acetate; PPG- 14 I^ureth-eOAlkylDic^^ 

3 Acetate; PPG-20 Methyl Glucose Ether Distearate; PPG-2 Myristyl Ether Propionate; PPG-14 

4 Palmeth-eO Alkyl Dicaibaraate; PPG-15 Steryl Ether Benzoate; Pregnenolone Acetate; Propyl 

5 Acetate; Propyl Benzoate; Propylene Carbonate; Propylene Glocol Alginate; Propylene Glycol 

6 Bdienate; Propylene Glycol Caprylate; Propyleaie Glycol Ceteth-3 Acetate; Propylene Glycol 

7 Ceteth-3 Propionate; Propylene Glycol Citrate; Propylene Glycol Cocoate; Propylene Glycol 

8 Dicaprate; Propylene Glycol Dicaproate; Propylene Glycol Dicaprylate; Propyleaie Glycol 

9 Dicocoate; Propylene Glycol Diisononanoate; Propylene Glycol Diisostearate; Prppyloie 

10 Glycol Dilaurate; Propylaie Glycol Dioctanoate; Propylene Glycol Dioleate; Propylene Glycol 

11 Dipelaigonate; Propylene Glycol Distearate; Propylene Glycol Diundecanoate; I^ylene 

12 Glycol Hydroxystearate; Propylene GlycolIs6ceteth-3 Acetate; Propylene Glycol Isostearate; 

13 Propylene Glycol Lauiate; Propylene Glycol Linpleate; IPropylene Glycol Linolenate; 

14 Prq)ylehe Glycol Myristate; Propylene Glycol Myristyl EthCT Acetate; Propylene Glycbl 

15 pieate; Propylene Glycol Oleate SE; Propylene Glycol Ridnbleate; Propylene Glycol Soyate; 

16 Propylaie Glycol Stearate; ftopylene Glycol Stearate SE; Propyl Gallate; Propylparaboi; 

17 Pyricaibate; Pyridoxine Dicaprylate; Pyridoxine Dilaurate; Pyridpxine Dipctenoate; 

18 Pyridoxine Dipalmitate; Pyridpxine Glycyrrhetinate; Pyridoxine Tripalniitate; Raffinose 

19 Misstate; Raffinose Oleate; Resorcihol Acetate; Retinyl Acetate; Retinyl Linoleate; Retinyl 

20 Palmitate; Retinyl Propionate; Riboflavin Tetraacetate; Ribonolaclohe; Rosin Acrylate; 

21 Siloxanetriol Phytate; Silybum Marianum Ethyl Ester; Sodium Behenoyl Lac^late; Sodium 

22 Butylparaben; Sodium Cq[iroyl Lactylate; Sodium Coobyl Lactylatef; Sodium Dilauretfa-7 
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1 Citrate; Sodium Ethylparaben; Sodium Ethyl 2-Sulfolaurate; Sodium Isostearbyl Lactylate; 

2 Sodium Laureth-7 Tartrate; Sodium Lauroyl Lectylate; Sodium Methylparaben; Sodium 

3 Methyl 2-Sulfolaurate; Sodium Oleoyl Lactylate; Sodium Pantetoeine Sulfonate; Sodium 

4 Phytate; Sodium Propylparaben; Sodium Stearoyl Lactylate; Soibeth-2 Cocoate; Soibeth-6 

5 Hexastearate; Sorbeth-3 Isostearate; Sorbityl Accftate; Soybean Palmitate; Soy Sterol Acetate; 

6 SteaffamideDEA-Distearate;StearamideDmA-Stearate;Steara^ 

7 Steaate; Stearoyl Lactylic Add; Stearyl Acetate; Stearyl Acetyl Gluta^ 

8 StearylBehenate;StearylBOTzoate;StearylCaprylate;St^ 

9 Glycol Isostearate; Stearyl Glycyrrhetinate; Stearyl Heptanoate; Stearyl Lactate; Steaiyl | 

10 Unoleate; Stearyl Octanoate; Stearyl Stearate; Stearyl Stearoyl Stearate; Sucrose Acetate 

11 Isobutyiate; Sucrose Beiizoate; Sucrose Cocoate; Sucrose Dilaurate; Sucrose Disteaiate; i 

12 Sucrose Laurate; Sucrose Myristate; Sucrose Ctetaacetate^Su^ | 

13 SucrosePolybehraate;SucrosePolycottonseedate; Sucrose Po^^^^ | 

14 Sucro»Polypalniate; Sucrose Polyspyate; Sucrose Polystearate; Sucrose Ricm 

15 Stearate; Sucrose Tetrastearate Triacetate; Sucrose Tribehenate; Sucrose tristearate;TaUowoyl j- 

16 Ethyl Glucoside; Tannic Acid; TEA-Lauroyl lactykte; Tdmesteihe; Terpineol Acetate; 

17 Tctrabutyl PhCTiyl Hydroxybenzoate; Tetradecyleicos^^ 

18 Tetrahydrofiirfuryl Acetate; Tetrahydrofiirfuryl Ridndleate; Tocophersolan; TocophCTyl 

19 Acetate; Toct^heryl Linoleate; Tocopheryl Undlpate/Oleate; Tocopheryl Nirotinate; 

20 Tocopheryl Succinate; Tributyl Citrate; Tri-(il2^13^^ [• 

21 Tricaprylyl Citrate; Tridecyl Bdienate; 1>idecyl Cocoate; Tridecyl &ucate; Tridecyl 

22 Isononanoate; Tridecyl Laurate; Tridecyl Myristate; Tridecyl Neopentanoate; Tridecyl j 
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1 Octanoate; Tridecyl Stearate; Tridecyl Steaioyl Stearate; Tridecyl Trimellilate; Triethyl 

2 Citrate; Triethylene Glycol hydrogenated Rosinate; Trihexyldecyl Citrate; Triisocetyl Citrate; 

3 Tiiisopropyl Citrale; Triisopropyl Trilinoleate; Triiisostearyl Citrate; Triisostearyl Trilinoleate; 

4 Trilactin; Trilauryl Citrate; Trimethylolpropane Tricj^rylale/Tricaprate; Trimethylolpiopane 

5 Tricocoate; Trimethylolpropane Trilaurate; Trimethylalpropane Trioctanoate; 

6 Trimethylolpropane Tristearate; Trimethyl Pentanyl Diisobutyiate; Tridctyl Citrate; 

7 Trioctyldodecyl Borate; Trictyl Trimellitate; Tripleyl Citrate; TriPABA Panthenol; 

8 Tripropylene Glycol Citrate; Tiistearyl Citrate; TristearylPhosphate; Vinyl Acetate; and Yeast 

9 Palmitate. 

10 In addition to esters, alcohols may be gelled to form a gelled alcohol by using a diblock 

1 1 copolymer, a triblock copolymer^ a star polymer, a radial polymer, a multi-block copolymer, 

12 and mixtures thereof. Suitable alcohols also may be gelled by alkyl galactomannan, 

13 polybutadiene, or other aforementioned polymers. Any alcohols as represented by the 

14 following formula may be gelled in embodiments of die invention 
.15- 

R— OH 

16 

17 where R represents any organic functional group which includes, but is not limited to, 

18 hydrbcarbyi, phenyl, methoxyphenyl, and alkylphenyl^ substituted alkyl, substituted phenyl, 

19 etc* Preferred alcohols include, but are not limited 

20 Othier suitable alcohols include, but are not limited to, Abietyl Alcohol; Arachidyl Alcohol; 

21 Batyl Alcohol; Behenyl Alcohol; Benzyl Alcohol; Bishydroxyethyl Biscetyl Malonamide; 

22 Bomeol; 2-t-Butyicyclphexyloxybutanol; Butyloctanol; C9-1 1 Alcohol; C12-13 Alcohol; C12- 
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1 15 Alcohol; €12-16 Alcohol; C14-15 Alcohol; C-20-40 Alcohols; C30-50 Alcohols; C40-60 

2 Alcohols; CI 8-38 Alkyl Hydroxystearoyl Stearate; Camphylcyclohexanol; Caproyl 

3 Sphingosihe; Caprylic Alcohol; Caprylyl Glycol; CD Alcohol 19; C^ximide 1; Ceramide 2; 

4 Cennide 3; Ceramide 4; Ceramide 5; Ceramide 1 A; Ceramide 6 11; Cetearyl Alcohol; C^l 

5 Alcohol; Cetylarachidol; Cetyl Glycol; C9-i3 Fluoroalcbhbl; C14-18 Glycol; C15-18 Glycol; 

6 C18-30 Glycol; C20-30 Glycol; Chimyl Alcohol; Chlorphmesin; Choleclciferol; Cholesterol; 

7 Cinhamyl Alcohol; Citronellol; Coconut Alcohol; Decyl Alcohol; Decyltetradecanol; 7- 

8 Dehydrodiolesterol; Dichlorobenzyl Alcohol; Dihydrocholesterol; Dihydrolanosteiol; 

9 Dihydroxyacetone; Dihydroxyefhylamino Hyidroxypropyl Qleate; 2,6-Dimethyt7-Octra-2-ol; 

10 Dimethyl Octynedibl; Dimethyl Phenylpropanol; Dpdecylhexadecanpl; Dodecyltetradecanol; 

11 Ergocalciferol; Ethyl Hexanediol; Famesol; Galactdnolactcme^Geraniol; Glycyrrhetinic Add; 

12 Glycyrrhizic Acid; Heptylundecanol; Hexacosyl Glycol; 3-Hexaiol; Hexyl Alcohol; 

13 Hexyldecanol; H^yldecyloctadecaiiol; Hexylene Glycol; Hinokitiol; Hydroabietyl Alcohol; 

14 . Hydiogenated Ethylbicyclon^lane Guaiacol; Hydrogenated Tallow Alcohol; Hydrolyz^ 

15 Glycyrrhizinate; Hydroxycapric Acid; Hydroxycaproyl Phytosphingosine; Hydroxycaprylic 

16 Acid; Hydroxycapryloyl Phytosphingosine; Hydroxyethyl Palmityi Oxyhydroxypropyl 

17 Pabnitamide; Hydroxylauric Acid; Hydroxylauroyl Phytosphingosine; Hydroxymethyl 

18 DioxoazabicycIooctane;Hydioxypn>line;Hydroxystearyl Cetyl Ether;^j^^ 

19 : Phytoisphihgosine; Lanolin Alcohol; L^uryl Alcohol; Layryl Glycol; Linalool; p-Maithan-7H>l; 

20 Meiithol; Mehfhone Glycerin Acetal; 3^MethylaminGh4-Nitrophdibxye(haribl; Mefliyl 

21 Glycyxrhiriate;MethylsilanolHydroxyproline;jMyricylAlc^^ 

22 Alcohol; ^ Nicotinyl Tartrate; 3-Nitro-4-Aminophenoxyethanol; Octacosanyl Glycol; 
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1 Octoxyglyixrin; Octoxyglyceryl Behenate; Octyldo^ 

2 Oleyl Alcohol; Palm Alcohol; Palm Kernel Alcohol; Palimtamidohexadecanediol; Panthenol; 

3 Panthenyl Ethyl Ether; Panthenyl Hydroxypropyl Steardimonium Chloride; Pentadecyl 

4 Alcohol; P^tylene Glycol; Phenethyl Alcohol; Phenoxyethanol; Phenoxyisopropanol; 

5 Phenylisohexanol; Phenylpropanol; Phytosphingosine; Polyvinyl Alcohol; Propanediol; Propyl 

6 Alcohol; Propylene Glycol; Pyridoxine Glycyrrhetinate; Retihol; Ribonolaqtone; N-Stearoyl- 

7 Dihydroshingosine; Stearyl Alcohol; Stearyl Glycol; TaUow Alcohol; Teq)ineol; 

8 Tetradecyleicosanol; Tetradecyloctadecanol; Tetrahydrofiirfiiryl Alcohol; Tetramethyl 

9 Cyclqpoitene Butiraiol; Tetramethyl Decynediol; Tridecyl Alcohol; Trimethylhexahol; 
10. Troxenitin; Undeceth-3; Undecylenyl Alcohol; ahd^ 

11 Numerous ethers also may be gelled to form gelled ether compositions by using a 

12 diblodc copolymer, triblock copolymer, star polymo:^ radial polymer, multiH^lock copolymer, 

13 or mixtures thereof. Suitable ethers also may be gelled by alkyl galactomannan, 
H polybutadiene, or other aforementioned polymers. Generally, an ether compound is 

15 rqwesented by the following formula: 

16 ■ ■' ■ ' 
.17 

•18 

19 where R and R' individually include, but are not limited to, hydrocarbyl, phrayl, 

20 methoxyphi^yl, ialkylphenyl, substituteid allgrl, substituted phenyl, etc. Prefmed ethers 

21 include, but are not limited to, dicarylyl ether and octyl methoxycinnamate. Dicarylyl dther 

22 is rq>res»ted by the following chemical formula. 
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2 QHt-^O— 

3. 

4 Other suitable ethi^ include, but are not limited to, Anethole; p-Anisdc Acid; Batyl 

5 Alcohol; Batyl Isostearate; Batyl Stearate; B^izylhemiformal; 1 ,3-Bis-(2,4-Diaininophenoxy) 

6 imipan^ Butoxyethyl Acetate; Butoxyethyl Nicotinate; Butoxyethyl St^rate; Butoxypropanol; 

7 2-t-Butylcyclohexyloxybutanol; Butyl Glucoside; Butylglucoside Caprate; Butyl 

8 Methoxydibenzoylmethane; Caprylyl/Capryl Glucoside; Capsaicin; Carboxymethyl Chitin; 

9 Carboxymethyl Cbitosan Succinamide; Cait€xymethyl Dextran; Cetearyl Glucoside; Cetyl 

10 Glyceryl Ether; Cetyl-PG Hydroxyethyl Decanamide; Cetyl-PG Hydrbxyethyl Palmitamide; 

11 Chimyl Alcohol; Chimyl Isostearate; Chimyl Stearate; Chlcirphoiesin; Cincnciate; 

12 Cocamidopropyl Lauryl Ether; Coceth-4 Glucoside; Coco-Glucoside; Dibenzylidoie Sorbitol; 

13 Dicetyl Eth^; Dichlorophenyl Imidazoidioxolan; Dimethicone Copolyol Butyl Eth^; 

14 Dimethioone Copolyol Ethyl Ether, Dimethicone Copolyol Methyl Ether, Diniethyl 

15 Hexahydronaphthyl Dihydroxymethyl Acetal; Dimethyl Isosorbide; Dioleyl Tocopheryl 

1 6 Methylsilanol; Diosmine; Disodium Cetyl Phenyl Ether Disuifonate; Disodium Decyl Phenyl 

17 Ether Disuifonate; Disodium Lauryl Ph^yl Ether Disuifonate; Distardi Glyceryl Ethdr; 

18 Distearyr Ether; Ethoxydiglycol Acetate; Ethpxyheptyl Bicyclooctanone; 7- 

19 Ediylbicyclodxazolidine; Ethyl Methbxycinnamafe; Ethyl Methylphenylglyddate; Ethyl 

20 Phenetfayl AceUil; Eucalyptol; Eugenol; F^ic Acid; Glyceryl Octanoate 

21 Dimethoxydnnamate; Glycofiirol; Hexamethylindanq)yran; Hexamidine; Hexamidiiie 

22 biparaben; Hexamidine Paraben; Hydrogenated EUiylbicyclohq>tane Guaiacol; p- 
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1 Hydioxyanisole; Hydroxydecyl Maltitol; Hydioxyethyl Glyceryl Oleite/Stearate^ 

2 Hydroxyethyl Palmityl Oxyhydroxypropyl Palmitainide; Hydroxyethyl Soibitol; 

3 Hydioxymdhoxybenzyl Petargonamide; Hydroxypropyl Star^ 

. 4 Cetyl Ether; Isdbulyl Methyl Tetrahydropyranol; Isooigenbl; Isblongifolene ^xide; 

5 Isopiopyl Hydroxycetyl Ethen Isosteanunidopropyl ^xypropyl Dimonium Chlwide; 

6 isostearyl Glyceryl Ether/lsosteaiyl Glyceryl Pentaerythrityl EthCT^ 

7 Cetearyl Glycol Ether; Melatonin; Menthone Glycerin Ac«al; Methoxylhtoie; 

8 Methoxybopropyl Acetate; Methoxymethylbutanol; Methox^ 

9 Ethyl Eugenol; Methyl Hexyl Ethen Methyisilaiiol Ascorbate; Myri^ 

10 Decanamide; 4-Nitiioguaiacol; Octoxyglycerin; Octoxyglyceryl Beheaiate; Octoxyglyce^rl 

11 Palmito!e; Octyl Glyceryl Palmitate; Oleyl Glyceryl Eittidn Panthaiyl Ethyl Ether, Pantheiiyl 

12 Ethyl Ether Ac^te; Panthenyl Hydroxypropyl Steardimbnium Chloride; PHi^3 2,2-Di-p- 

13 Phenylenediamine; PEG-4 Ditallow Etoe^; PEG-150 Pentaerythri^l Ttotea^ p- 

14 Phen^dine; Phenox^thanol; Phenoxyethylparaiben; Phaioxyisopropahol; P<rtyglycMi«-3; 

15 Polyglycerin-4; Polyglycerin-6; Polyglycerin-10; PolyglyceryI-3 Cetyl Ether; Polyglyceryl-3 

16 Decylt^radecyl Ethw; Polyglyceryl-3 Hydroxylauryl Bttier; Polyglyceryl-ilimolih Alcohol 

17 Ether; Polyglyceryl-4 Lauryl Ether; Polyglycwyl-2 Oleyl Ether; PolyglyCCTyl-4 oieylElher, 

18 Potyglycoyl Sorbitol; Polyvihyl Methyl Ether/Pbl^^ 

19 Eflier; PjG-l-iPEd-9 Lauiyl Glycol Ether; Pn^yleaie. Glycol Myristyl; Ethtt; -Quassin; 

20 Silanetriol Trehalose Ether; TEA-Lauryl Ether, Tetrahydrodiferuloyim^hahis; Thiodij^ycol; 

21 Tridosan; TWethylene Glycol; Trihydroxypalmi^tajnidohydroxypropyl Myristyl EAw; 

22 Ttimethoxycaprylylsilane; Troxerutin; and Ubiquinone. 



wo 01(^6285 



PCT/US99/24840 



32 

Embodiments of the invention may also be used to obtain gelled natural products, such 
as naturally-occurring fats and oils. "Naturally-occurring fets and oils" oftoi refer to the 
glyceryl e&tm of hxty acids O.e., triglycerides) normally found in animal or plant tissues, 
including those which have been hydrog^iated to reduce or eliminate unsaturadon. Natually 
occurring fats and oils include vegetable oils. Selected naturally-occurring fiats and oils are 
rqpresented by the following formula: 

O 

II . 

CH2— O— C— R 
O 

• . . II . . 

CH2--O— C— R' 

■ O. ^ 



where R, R' and R' may be the same or different fatty add radicals. 

Suitable naturally-occurring fats and oils that may be gelled by using ia diblock 
copolymer, triblock copolymer, star polymer, radial polymer, multi-block copolymer or 
mixtures thereof. Suitable naturally-occurring fats and oils also may be gelled by all^l 
gaiactoihaiinan, pdlybutadiene, or other aforementioned polymers. Examples of the suitable 
naturally-occurring fats and oils include, but are not limited to, Adansonla Digitata CMl; 
Apricot (Prunus Armeniaca) Kmid Oil; Argania Spinosa Oil; Argemone Mexicana Oil; 
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1 Avocado (Persea Gratissiina) Oil; Babassu (Oibignya Olelfeta) Oil; Balm Mint (Mdissa 

2 Offidiudis) iSeed Oil; Bitter Almond (Prunus Amygdalus Amara) Oil; Bitter Chmy (Pnmus 

3 Ceiasus) (Ml; Black Currant (Ribes Nigrum) Oil; Boriage (Borago Officinalis) Seed Oil; Braal 

4 (BerthoUetia Excelsa) Nut Oil; Burdock (Arctium Lappa) Seed Oil; Butter; C 12-1 8 Add 

5 triglycMide; Calophyllum Tacamahaca Oil; Camellia lOssi Oil; Camdlia Ol^fera Seed Oil; 

6 Cariola OH; Caprylic/Capric/Lauric Triglyceride; Gaprylic/Capric/Iinpldc Triglycoide; 

7 CapryUc/Capric/Myristic/Stearic Tri^yceride; C^ryUc/Capric/Stearic Triglycoide; 

8 C85>rylic/Capric Triglyceride; Caraway (Carum Carvi) Seed Oil; Carrot (Daucus Carota 

9 Sativa) Oil; Cashew (AnacardiumOcdd««taie) Nut Oil; Castor Oil Benz(»te; G 

10 Communis) Oil; Cephalins; Clmulmoogra (TaraktogCTOsKurzii) Oil, Chia (Salvia ffi^panica) 

11 <M; Cocoa (Theofaam 

12 (Coffea Arnica) Oil; Com (Zea Mays) Germ OU; Com (Zea Mays ) Oil; Cottonseed 

13 (Gossypium) Oil; ClG-18 Triglycerides; Cucumber (Cucumis Sativus) Oil; Dog Rose (Rosa 

14 Canina) Hips Oil; Egg Oil; Emu Oil; ^xidized Soybean Oil; Evaung.Primrose (Oioiothaa 

15 Biennis) Oil; Fish Liver Gil; Gevuina Avdlana Oil; Glycwyl Triacetyl Hydroxystearate; 

16 Glyceryl Triacetyl RicSnoleate; Glycolipids; Glycosphingolipids; Goat Butter; Grqie (Vitis 

17 Vinifaa) Seed Oil; Hazel (Croylus Am«icana) Nut Oil; Hazd (Corylus Avwlami) Nut Oil; 

18 Human- Placaital Lipids; Hybrid Safflower (Carthamus Tinctorius) Oil; Hybrid SunflowCT 

19 ; (HeUahthus Ainniius) Seed 0^; Hydrogoiated Hydn^oiated Casbr Oil; 

20 Hydiogenated Castor Oil Lavirate; Hydrogenated Castor OU Triisosteaiat^; Hydrogoiated 

21 Coconut CHI; Hydrogenated Cottonseed Oil; Hydrogoiated C12-18 Triglycerides; 

22 Hydiogenated Fish Oil; Hydiogsriated Lard; Hydrogojate^ Hydrogenated Milk 
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1 Lipids; Hydrogenated Mink Oil; Hydrogenated Olive Oil; Hydrbgenated Orange Roughy Oili 

2 Hydrograated Palm Kernel Oil; Hydrogenated Palm Oil; Hydrogenated Peanut Oil; 

3 Hydrogenated Rajpeseed Oil; Hydrogenated Shark liver Oil; Hydrogenateid Soybean Oil; 

4 Hydrog^ted Tallow; Hydrogenated Vegetable Oil; Isatis Tinctoria Oil; Job*s Tears (Coix 

5 Lacryma-Jobi) Oil; Kiwi (Actinidia Chinensis) Seed Oil; Kukui (Aleurites Moluccana) Nut 

6 Oil; Lard; Lauric/Palmitic/Oleic Triglyceride; Linseed (Linum Usitatissiumum) Oil; Lupin 

7 (Lupinus Albus) Oil; Macadamia Ternifolia Nut Oil; Maleated Soybean Oil; Mango 

8 (Mangifi^ Indica) Seed Oil; Marmot Oil; Meadowfoam (Umnanthes Alba) Seed Oil; 

9 Mmhaden Oil; Milk Lipids; Mink Oil; Moringa Pteiygosperma Oil; Morderdla Oil; Musk 

10 Rose (Rosa Moschata) Seed Oil; Neatsfoot Oil; Neem (Melia Azadirachta) Seed Oil; Gat 

11 (Ayena SatiVa) Kernel Oil; Oleic/Linoleic Trig;lyceride; 

12 Oldc/Psdmitiic/i^uric/Myristi^ triglyceride; dleosteariiie; Olive (dliea Europaea) 

13 Husk Oil; Olive (Olea Europaea) Oil; Omental Lipdis; Orange Rpughy Oil; Ostrich Oil; 

14 Oxidized Com Oil; Palm (Elaeis Guineeiisis) Kernel Oil; Palm (Elaeis Guiiieeiisis) Oil; 

15 Passionflower (Pasaflora Edulis) Oil; Peach (Prunus Persica) Kernel Oil; Peanut (Arachis 

16 Hypogaea) Oil; Pecan (Carya Dlinoensis) Oil; Pengawar Djambi (Cibotium Barometz) Oil; 

17 Phospholipids; Pistachio (Pistada Vera) Nut Oil; Placental lipids; Poppy (Papaver Orientale) 

18 Oil; Pumpkin (Cucurbita Pepo) Seed Oil; Quinoa (Choippodiuni Quihoa) Oil; Rapeseed 

19 (Bnissica Campc^s^ Oil; Rice (Qr^ Sativa) Bran Oil; Rice (Oryza Sativa) Gorm (GKl; 

20 Safflower (Carthamus Tinctorius) Oil; Salmon Oil; Sandalwood (Santalum Album) Seed Oil; 

21 Seabuchthorn(ffippophaeRhamhoides)Oil;Sesame(S^^ 

22 Shea Butter (Butyibspermum Parkii); Silk Worm Lipids; Skin Lipids; Soybean (Glycuie Soja) 
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1 Oil; Soybean lipid; Sphingolipids; Sunflower (Helianthus Annuus) Seed Oil; Sweet Almond 

2 (Prunus Amygdalus Dulds) Oil; Sweet Cherry (Prunus Avium) Pit Oil; Tali Oil; Tallow; Tea 

3 Tree (Mdaleuca Altemifolia) (Ml; Telphairia Pedata Oil; Tomato (Solanum Lycqpersicum) 

4 Oil; Triaradiidin; Tiibehenin; Tricaprin; Tricapiylin; Trichodesma Zeylanicum Oil; Trierudn; 

5 Triheptanoin; Triheptylundecanoin; Trihydroxymethoxysteariii; Trihydroxystearin; 

6 Triisononanoin;Triisopalmitin;Triisostearin;Trilaurin;T^ 

7 Trioctanoin; Triolein; Tripalmitin; Tripalmitolein; Triricinolein; Trisebacin; Tristearin; 

8 Triundecanoin; Tuna Oil; Vegetable Oil; Walnut (Juglans Regia) Oil; Wheat Bran Lipids; and 

9 Wheat (Triticum Vulgare) Germ Oil. 

10 The gel compositions in accordance with embodiments of the invention may be 

11 obtained by the following mediod. First, one or more compounds to be gelled are mixed with 

12 a gelling agmt. Second, the mixture typically is heated to a temperature in the range of about 

13 70** C. to about 140'* C, although other temperatures also are accq)table. The mixture is 

14 agitated until a homogeneous mixture is obtained. The homogoieous mixture is thai cooled 

15 to loom temperature. A gel composition is thus obtained. It is noted that the compound to 

16 be gelled need not be mixed with a gelling ag^t before heating. Inst^, the compound may 

17 be heated to a desired temperature first, and then the gelling agent is added to the compound. 

18 :" ■ 

19 The following examples are given to illustrate embodiments of the invention. They are 

20 merely exemplary and are not intended to Unut the scope 6 

21 herein. All numerical values disclosed herein are approximate riumbers. In some examples, 

22 an antioxidant was added in an amount of about 0.02 % . Any antioxidants can be used. One 
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I suitable juitibxidant is 2,6-di-tert-butyl-4^ 

3 gXAMP^gl 

4 A sample of gelled isopxopyl inyris^ (available under the tnide name of Estdl 1512, 

5 Lexol IPM, etc.) was prepared (85.28 wt.% isopiopyl myristate + 14.30 wt. % Kraton G 

6 1702 + 0.40 wt. % Kraton G 1650). The finished gel exhibited excdleht bliarity and had a 

7 Brookfidd viscosity (5 rpm, spindle T-C) of 157,000 qPS at 25** C 

8 . •* . . 

10 A sample of gelled octyl methoxycinnamate (trade names: Parsol MCK^ Escalol 557, 

II Neo Heliopan AV) vras prq)ared (87,58 wt. % bctyl methoxydnnjam?Ue + 12;00 wt. % 

12 Kraton G 1701 + 0.40 wt. % Kraton The finished gel was cleairan^^^ 

13 several freeze/diaw cycleis. 

14 . . ■ ■ . ■ '■ . ' 

15 EXAMPLE 3 

16 A sample ofzincoxide suspension in geUed octyl metlioxycih^^ 

17 using 50.00 wt. % of zinc oxide and 50.00 wt. % of the gelled octyl methoxydimamate 

18 illustrated in Example 2. The fmished su:q)ension had good consistency and maintained 

19 stability without sqMuation for 

20 .-. ' ■ ■•■ ■ " ■ • : * ■ 

21'.:.- EXAMPLE 4 -V 

22 A sample of gelled propylene glycol dic^ryiate/cs4>rate (trade najne: Estol 1526) was 
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1 ptepaied (87.58 wt. % propylene glycol dicaprylate/captate + 12.00 wt. % Kraton G 1780 

2 + 0.40 wt. % Kraton G 1650). The gel was clear at ambient temperature. 

4 EXAMPLES 

5 A sample of gelled isostearyl neopentanoate (trade name: Dermol 185) .was prepared 

6 (85.58 wt. % isostearyl neopentanoate + 14.00 wt. % Septon 1001 + 0.40 wt. % Kraton G 

7 1650). The finished gel was clear and stable without syneresis. . 

8 •' - V- 

9 EXAMPLE 6 

10 Jojoba oil gel was prepared (91.28% jojoba oil + 0;4% Kraton G^ 

11 G 1702). The gel was clear and viscous. 

12 . ■ ■ •.• • . : . • ■"' . • • ■ - •■■ . . ^: "V.' 

13 EXAMPLE 7 

14 Hcpsyl erucate (trade name: Erucical EG^20) gel was prepared (91:28% Eriidcsd EG- 

15 20 + 0.4%. Kraton G 1650 + 8.3% Kraton G 1702). The gel was clear and stable without 

16 syneresis. 

17 In addition to the above examples of gd comipositions/^ 

18 also were obtained. Tables 3-6 summarize the gel impositions obtained in a^ widi 

19 embodiments of the invention. 
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1 TABLES 







Co Id 




Kraton* 


Kraton* 


Kraton* 


Septon* 


Kraton* 


Kraton* 






(wt.%) 


G1650 


G1702 


G1701 


G1780 


1001 


FG1901 


Gld52 


3 


Isopropyl 

Myristate - 


85.28 


0.4 


14.3 












4 


t\f\ CO 

90.DO 


f\ A 

U.4 


y.uu 
















ot,0o 


O A 


17 on 












o 


ISOprGpyi r ainilullc 


89.58 


0.4 


10.00 














85.58 


0.4 


14.00 












7 




83.58 


0.4 


16.00 












8 


C12-i5 Alkyl 
Benzoate 


87.58 


0.4 


12.00 












9 


87.98 




12.00 












89.58 


0.4 


10.00 
















89.98 


10.00 














10 




89.58 


0.40 


10.00 












11 




83.58 


0.40 


16.00 












12 


Octyl 


85.58 


0.40 


14.00 












13 


Methdxyciimamate 


81.58 


0.40 


12.00 














83.58 


0.40 




16.00 














87.58 


0.40 




12.00 














85.58 


0.40 




14.00 














89.58 


0.40 




10.00 










14 

1 < 

13 


Octyl Dddecyl 
Neopentanoate 


81.98 






12.00 










16 


Isostearyl 


?5.58 


Pr^ 








14.00 






17 


Nfiopentanoatfi 








12.00 










18 
19 


Tridecyl 
Salicylate 


87.58 


0.40 


12,00 
















91.28 


0,4 


8.30 












20 






0,4 




JO.OO 










21 




88.89 






6.67 






4.44 




22 


Octyl Dodecanol 


90.00 




5.48 








4.5 






90.00 




5.45 










4.5 






87.58 


0.4 


12.00 
















8?.?8 


0.4 


10.00 












23 
24 


Propylene Glycol 
Dics^rylate/caprate 


87.58 


0.4 






12.00 








25 


Jojoba Oil 


91.28 


0.4 


8.30 













26 
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1 
2 



TABLE 4 



3 




Polymer Type 


Ester 
(%) 


Polymer 
(%) 


Aiitioxidant 

(%) 


4 


1,2-baizene- 


Vector* 6030 


. 91.98 


8 


0.02 


5 


dicaiboxylic acid, di- 


Vectoi*8550 


91.98 


8 


0.02 


6 


Q.,obraIl^l ester 


Vector* 25 18P 


91.98 




0.02 






Solpiene* S200 


91.98 


8 


0.02 


7 
8 
9 


l^benzene- 
dicaiboxylic acid, di- 
undecyl ester 


Vettoi* 6030 


91.98 


8 


0.02 



10 

11 

12 
13 

14 

15 
16 

17 

18 
19 

20 
21 



TABLES 



Oil Type 


Polymer Type 


Oil(%) 


Polymer 


Antioxidant 




(%) 


(%) 


Sunflower Seed Oil 


Kraton*Dlia2 


91.9 


8 


0.10 


Kraton*D1133 


91.9 


8 


0.10 




Kraton^DllOl 


91.9 


8 


010 




Vector*6030 


91:9 


8 


0.10 


Com Oil 


Vector® 6030 


91.9 


? 


OJO 


Sesame Oil 


Vectoi*6030 


919 


8 


0.10 


Soybean Oil 


Kraton*D1101 


89.90 


10 


0.10 


Kraton®D1102 


85:98 


14 


0:02. 




Vector^ 6030 


9190 


8 


0.10 


Linseed Oil 


Krat6n*bll02 


85.90 


14 


0.10 


Vectoy*6030 


91.90 


8 


0.10 
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OOType 


OiI(%) 


Isopropyl 
Palmitate 
(%) 


Alkyl 
Galactomannan 
(%) 


AnUqxidant 


Sunflower 

Seed 

Oil 


46.99 


46.99 


6.0 


0.02 


44.99 


44.99 


10.0 


0.02 


75.18 


18.8 


6.0 


0.02 


71.95 


18.0 


10.0 


0.05 


Com Oil 


75J 


18.8 


6.0 


0.10 


71.9 


18.0 


10:0 


0.10 


Soybean Oil 


75.1 


18.8 


6.0 


0.10 


71.9 


18.0 


10.0 


0.10 


Sesame Oil 


68.9 


25.0 


6.0 


0.10 


65.31 


25.5 


9.1 


009 


Olive Oil 


68.9 


25,0 


6.0 


0.10 


65.9 


25.0 


9.0 


0.10 



11 EXAMPLES 

12 An i/i-vi vo test was c^^ 

13 based on a gelled ester composition. The ih-vivo test prociedure was conducted in accordance 

14 witii the FDA monographs for sunscreen testing pubUshed in^F^ 

15 August 25, 1978. Briefly, a finished sunscreen lotion was applied to a skin suiface vMch was 

16 subsequently submerged in water. Before water immersion, the siin protection factor ("SPF*) 

17 was measured. After eighty minutes of water immersion, the SPF value was measured again. The 

18 percentage of the remaining SPF is indicative of the waterproof eCBcacy of tiie isunsd-een lotioa 

19 In this example, two sunscreen lotions were prepar^ according to Table 7, Both lotions 

20 contained approxiinately t^^ of a siinscrera ^ active ingredient, i e , <^ 

21 methoj^dnniunite ("OMG"). Sunscreen Lotion A included gelled C^IQ wh^ 

22 Lotion B included neat OMC. Both sunscreen lotions contained approximately the same amounts 

23 ofother ingredients as indicated in Table 7. 
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.1 


TABLE7 






2 


Ingredient 


Sunscreen 

J_fUllUIl i\ 


Sunscreen 

l^ULlUll MM 




UQ-iOulZISQ YtaXSs 


45.74 


45 74 


4 


Tetra sodium EDTA 


0.10 


0.10 


5 


Proplyene Glycol 


2^50 


2,50 


6 


Carbopol 940 (2% solution) 


25.00 


25.00 


7 


D£A-cetyl phosphate 


1.00 


1.00 


8 


Cet^iyl Alcohol and Ceteareth 20 


1.50 


1.50 


9 


Mineral oil 




1,26 


10 


Octyl Methoxycinnamate 


— 


7.50 


11 
12 

13, 


Octyl Methoxycinnamate + Hydrogenated Ethylene/propylene/ 
styrene copolymers + Hydrogenated Butylene/ethylene/styrwie 
copolymers. 


8.76 


mmmmm 


14 


Dimediioone 


2.00 


2.00 


15 


Diisodecyl Adipate 


7.00 


7.00 


16 


C12.15 AlkyI Benzoate 


5.00 


5.00 


17 


Triedbanol amine 


0.40 


0.40 


18 
19 


Diazolidinyl urea + prqjylene glycol + methylparaben + 
prop)4pamben 


1.00 


1.00 


20 


Remainii^ SPF after 80 min. TOter inmiersicni 


84% 


69% 



21 



.22 After dghtyininutesofwater inunersion, the remaining SPF for Sunscreen^L^^ 

. ■ \ ■ ' i ■ ■■ 

23 about 84% of the pre-immersion SPF. As to Sunscreen Lotion B, the remaining SPF was about .: j 

24 69% of its pre-inunersion SPF. Therefore, the test result indicates that inctudon of a gelled j ^ 

25 suhscre^ active ingredient increases the waterproof efii j ^ 
26 
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1 EXAMPLE9 

2 This example shows that gelled esters are corhparable to petrolatum as an occlusive agent 

3 An ifh-vivo skin barrier test was utilized to evaluate a gelled ester's ability to enhance the barrier 

4 function ofthe stratum comeum of human skin. Threediflferemestergels ware forniulated arid 

5 eyahiated in tlus test; Their respective formulations are Usti^ 

6- 

7 TABLES 



8 


Sample 


Intermediate 


Ester 
(wt%) 


Kraton 
G1701 
(wt%) 


Kraton 
G1650 
(wt%) 


Kraton 
Gi701 

(wt;%y 


Anti- 
oxidant 
(%) 


9 


GdNo, 1 


C,2.,5Alkyl 
Benzoate 


85.58 


14.00 


0.40 




0.02 


10 


Gel No, 2 


Isopropyl Palmitate 


87 J8 


12,00 


0.40 




0.02 


11 


Gel No: 3 


Ocfyl 

Nfe^xycinnamate 


85.58 




0.40 


14.00 


0.02 



13 

14 An independent laboratory conducted Trans-Epidermal Water Loss ("TEWL") testing 

15 usingtheabovegelcompositions. Thirteensubjectswereemptoyrf^ 

16 takeii on each subject at baseline and at 1, 2, and 3 hours after the application of a test material 

17 A Servomed* Evaporimeter was used to measure the eflFectiveness of a topically applied test 

18 miatmal. The evq)orimeter samples relative humidity at two points above the skin sur&u:e which 

19 allowed the rate ofwater loss to be calculaited from the mea^ 

20 also was included in the measurements. The datia obtained from the TEWL measurements are 

21 presmted in Table 9, 

.22 
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1 TABLE 9 



2 


Test Material 


Basdine 


Hour 1 


Hour! 


Hour 3 








mean 


A% 


mean 


A% 


mean 


A% 


3 


Gel No. 1 


7.07 


5.47 


22.6% 


5.44 


23.1% 


5.26 


25.6% 


4 


GelNo.2 


6.66 


5.37 


19.4% 


5.14 


22.8% 


4.72 


29.1% 


5 


Gel No. 3 


6.76 


5.79 


14.3% 


5.49 


18.8% 


5.25 


22.3% 


6 


Petndatum 


6.64 


4.64 


30.1% 


4^ 


35.5% 


4.13 


37,8% 



7 

8 Note: A%» (Baseline -Meaii)*100/ Basdine. 

10 The data indicate that all three gelled esters are effective in retaining moisture in the skin; 

1 1 Consequently, gelled esters can be used as an occlusive agent in various health and beauty aid 

12 compositions. 

13 EXAMPLE 10 

14 This Gcample shows that a gelled composition has significantly higher loading capacity as 

15 a suspension system. To coifipare the loaduig capacity of gelled soybean oil with that of neat 

16 soybean oil, two experiments were conducted: about 3 grams coated TiOj powder were 

17 suspended in about 97 grams of neat soybean oil; and about SO gr^ of the same coated TiOj 

18 powder were suspended in SO grams ofgelled soybean oil. No dispersant agent was used in dther 

19 suspension system. The gelled soybean oil was made from the following formulation: about 8S.9 

20 wt.% of comm^dally available soybean oil and about 14 wt.% of Kraton* D1102. It was 

21 observed that only about 2 wt.% of TiOj remained suspended in the neat soybean oil. In contrast, 

22 about SO wt.% of Tp2 was suspended in thegeUed soybean oil. It is surprising that thf loading 
23i edacity ofgelled ^ybean oil is about 25 times more thaii that of neat soybean oil. The increased 

24 loading capacity by u^g a gelled naturally-occurring fsX or oil should result in imprbyed 

25 perfonnance and cost savings. 
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1 Accordingly, the gel compositions in accordance with enibodiments of the invention have 

2 numerous cosmetic and industrial applications. The gel composdtions may be used alone or in 

3 combmation with one or more additional ingredients. For example, the gel compositions are 

4 suitable as lubricants, suspending agents, emulsion stabilizers, tMckening agents^ personal care 

5 ingre£ents,akfreshenercomponents,pesticideandinsectiddecomponents, 

6 and ornamental products, pharmaceutical carriers and carrier ingredients, ointment base 

7 ingredients, sporting goods, and vehicles for carrying other materials. Since esters are generally 

8 considered as biodegradable materials, this allows gelled esters to find application in products 

9 where nunimal pollution is desired. Examples include fishing line lubricant, solder flux, 

10 agricultural dust reduction and lubrication, textile coating, protective coating jfbr transporting ; 

1 1 fiagle or environmentally-sen^tive materials, and biodegradable oils and greases. 

12 It has been discovered that the gel compositions ill accordance wither 

13 invention keep solids and/or liquids substiuitially imiformly suspended and evenly dispersed over 

14 a substantial period of time. The suspended liquids and/or solids may be present in the gel in 

15 ainounts of up to about 95 weight percent. Suitable solids and/or liquids that can be suspendejd : 

16 in the gel include any solid or non-hydrpcarbon oil liquid which will disperse into the gd and 

17 reniain substantially suspended or evenly dispersed therein. 

18 Examples of suitable solids include, but are not lunited to, zinc oxide, coated zinc oxide, 

19 surfice-treated zinc oxide, titanium dioxide, coated titaiiium dioxide, surface-treated titanhim 

20 dioxide, phosphorescent substances, fluorescent materials, molybdenum oxide, anc sulfide, 

21 copper^opped zinc sulfide, graphite, exploave materials, pestiddes, herbicides, fimgiddes, 

22 insectiddes^plastidzers; air sensitive chenucals, moisture sensi^ 
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1 oxides, talc, mica, plastics, polymers, silica^ silicon (Uoxide, aluminum oxide, inorganic materials, 

2 organometallic materials, metal particles, medical materials (such as antibacterials, antibiotics, 

3 antimicrobials, antifungals, and anesthetics), glass, clays, gums, capsules qontainmg an active 

4 ingredittit, starch, modified starch, oAer encapsulated materia^^ 

5 Examples of oil insoluble liquids which can be suspended in the gds bdude, but are not 

6 limited to, water, water containing one or more water soluble materials, glycerin, propylene 

7 glycol, butjdeneglycol, alcohols, acids, surfectants, emulafiers, polyglycerol$, ethm, polar esters, 
. 8 fluorinated compounds, perfluoropolyethers, isilicones, silicon-^xjntauiing coinpounds, and the 

9 mfartures thereof . 

10 Pending U.S. Patent Application Serial No. 09/007,838, entitled •*Hyarpcart)on Gels as 

11 Suspending and the Dispersing Agents arid Products,*" filed January 15, 1998, discloses methods 

12 of maldng a suspension system based on gelled hydrocarbons, The disclosed methods can be 

13 utHized in embodiments of the invention to make suspension systans wMch are based on gdled 

14 esters, gelled alcohols, gelled naturally-occurring fats and oils, or gelled ethers. The disclosure 

15 of the above-referenced patent application is incorporated by reference in its entirety herdn. . 

16 The gel compositions in accordance wth embodiments of the invention also have a wide 

17 spectrum of cosmetic applications when the gel compositions include an eflfective amount of one 

18 or more cosmetic and health and beauty aid ingredients. By "eflfective amount,*' it is meant Aat 

19 a sufficient amount of the ingredient is present to be eflfective for the indicated purpose in the 

20 composition. An eflfective amount may range firom about 0.001 to about 80 wt%. By "cosnietic 

21 and health and beauty aid ingredients," it is meant ^ 

22 the human skin or any part thereof for cleansing, beautifying, prortiotinjg atttactivendss, and 
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1 protecting or altering the appearance of the skin without altering or mterfi^g wth the 

2 physiological competence ofthe human skin or body. Includ^^d within this definition are creains, 

3 lotions, moUients^ fragrance oils, moisturizers, humectants, cosmetic oils, and so on. The gel 

4 compo^tions in accordance with embodiments of the invention also may conUun skin, care 

5 preservatives^ diluentsf, surfactants, anti-wrinkle agents, and the like. 

6 Furthermore, the gel compositions may be utilized to manufacture various over«-the- 

7 counter COTCO products. An OtC product may be niade entirely from a gel compoation; or 

8 only a component of the OTC is made from the gel composition. Examples of OTC products 

9 include, but are not limited to, antiperspirants, lip balms, and sunscreen (e.g., natural sunblocks^ 

10 such as submicron particles of metal oxides or synthetic sunblock agents, such as octyl 

11 methoxydnnamate and benzophenone-3). 

12 As mentioned above, the gel cpmpositioh in . accordance with embodiments of tlie 

13 invention may be utilized as carrier vehicles for topical administration of various cosmetic and 

14 health and beauty aid materials to the skin. Thus, such mat^als can be incorporated into the gd 

15 whidh are applied to the skin to be absorbed, to form a film on the skin, to provide a cooling 

16 sensation, to treat dry sldn or oily skin, to work a material into the skin, to alto- the overall torture 

17 oftheskin^ or to change color All of these eSi^ are sought to be achieved by various hea^ 

18 and beauty aid products. Methods for making such skin care products are known iii the art. For 

19 example, U.S. Patent No. 5,558,872 discloses a clear gelled mineral oU based skin protectant. 

20 l^imilaF skin protectants may be made by substituting the mineral oil gel by the gel compbations 

21 in accordance with embodiinents of the mvention. the disclosure of U.S. Patent No. 5,558,872 

22 is incorporated by reference in its entirety herein. 
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1 It is noted that preferred uses of the gel compositions in accordance v^th embodiments 

2 of the invention indude formation of thickened liquids, soft gels and semi-solid gels. Gels are 

3 particularly useful in waterproofing sunscreen compositions, makeup, mascara, etc. They also are 

4 usefiil in petrolatum-based products, such as petroleum jelly^ makeup foundation, and night 

5 creams. They also can be used as substitutes for water-soluble polymers in products, such as lip 

6 rouge-aeam, eyeliner liquid, and the like. They also may be used as a gelling agent in &dal oil. 

7 . Semi-solid or solid gels have applications as toiletry sticks, suc^ as a istick insect repdlant 

8 or a matrix for clear or opaque stick products, which include deodorants, antiperspirants, lipsticks, 

9 analge;»cs, blushers, solid lotions and solid absorbable flexible gels. Methods for making such 

10 cosmetic stidcs are known. For&cample, U.S. PatentNo. 5,756,082 discloses a cosmetic stick 

11 composition based on a hydrocarbon oil gel. The disclosed hydrocarbon oil gels may be 

12 substituted by the gel compositions in accordance with embodiments of the invention to make 

13 cosmetic stick competitions. The disclosure ofU.S. Patent No: 5,756^082 b mcorporated 

14 reference in its entirety herem. 

15 As demonstrated above, the gel compositions in accordance with embodiments of the 

16 invention have a wide range of industrial and cosmetic applications, \yhen so used, the gd 

17 . compositions nmy exhibit one or more of the foUov^ng properties or advsm transparency, 

18 cbmpadbility with active ingredients; reduction or dimiiiation of syneresis; ability to act as a 

19 vehicle to provide a stable suspension of an ingredient; mpisturization; ^ihancement bf wash-off 

20 resistance; proviion of improved SPF when fbrmulated into sunscreen products; reduction in 

21 absoiptibn and irritation; dimination or minimizatidn of whitemng effect; ability to act as a 

22 cosmetic base; controlled release of volatile ingredients; and formulation with less emulsifiers. 
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1 Other properties and advantages are apparent to a person of ordinary skill in the art. 

2 While the invention has been described witii respect to a linuted number of embodiments; 

3 modifications and variations therefi*om exist. For example, although suitable esters, ethers, 

4 . alcohols, and naturally-occurring &ts and oils have been desoibed with some depth, other 

5 compounds also can be used. Additional siutable esters may include alko?^lated adds, . 

6 glyceryl ethers, and sorbitan derivatives. Additional suitable alcohols may include alkaiiolamides, 

7 alkanolanunes, &t^ alcohols, polyol^ phenols, and sterols. Additional suitable ethers indude 

8 heterocyclic ethers, e.g., tocopherol, alkoxylated aicohols, alkoxylated amides, alkox^ated 

9 amines, alkoxylated carboxylic acids, polymeric ethers, and glyceryl ethers. Sunilariy, naturally- 

10 occurring &ts and oils may include s;o-called "essential oils," which are volatile organic 

11 constituents of plants normally obtained by distillatioa In addition to the above-described . 

12 compounds, aldehydes and ketones also may be formed into gel compositions in accordance with 

13 mbodiments of the invention, the appended clainis. are intended to encompass all such. 

14 modifications and the variations as falling within the scope of the inventipn^ 

15 ■■^ . ■ •• ■ ■ : ^. 

16 What is claimed is: 
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1. A gel compodtion, comprising: 
an ester compound; and 

a polymer compound selected from the gtonp ccmdsting of triblodc copolymers, star 
polymws, radial polymers, multi-block oopolymas, and combinalions ttereof. 

2. The gel composition of claim 1, fiirtfaeir comprising a diblock cojpolymer, 
wherein the gel compoation is substantially free of mineral oils. 

3. Thegelcompositionofclaiml.v^erdntheesterisrepresentedbytiiefoUownngformulas: 



O 



and 



O 

wherein n=l, 2, 3, and 4, andR, includes hydrogen, hydrocarbyl, phenyl, metiio^qnpheiQi 
alkylphenyl, substituted alkyl, and substituted phenyl; 

includes hydrogen, hydrocaibyl, phenyl, methoxyphenyl, alkylphenyl, substituted alkyl, 
substituted phasyX, alkylene, phenylene, substituted alkylene, and substituted phenylene. 

4. Thegdcompositionofclaiml,wherdntiieesterisrepresentedbythefoUowngformula: 

0 

B 

R,_C_0^3-OH 
whffl^ R, includes hydrogen, hydrocarbyl, phenyl, methoxyphenyl, alkylphoiyl, 
substituted alk^ and substituted phenyl, andRjinclu 
or substituted phei^ene. 
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i S. The gel composition of claim 1, wherein the ester is represented by the following formula: 
4 R4— O— C— R7 



O 



5 I Q 

0 



R j— O -^C — Rg 



9 Rgr-O— C— R9 

10 

1 1 wherein R^, R5, and R^ individually include alkylehe, phehylene^ substituted all^lene, or 

12 substituted phenylene, and R7, R, aiid R9 individually include hydrogen, hydrocarbyl, phenyl, 

13 methoxyph^)d, alkylphenyl, substituted alkyl, and substituted phenyl. 

1 6. The gel composition of claim 1 , wher^ the ester is selected from the group consisting 

2 of isoprop^ mynstate, isopropyl palnutate, Cij'^^is alkylbenzoaite, octyl methdxydnnamate, ocfyl 

3 dodecyl neopc»itanoat^ propylene glycol dicaprylate/caprate, jojoba oil, and isosteaiyl 

4 neopentahoate. 

1 7. The gel composition of claim 1 , wherein the polymer compound is present in the amount 

2 of about 1% to about 40% by weight 

1 8, The gel composition ofclaim 2, wherein the diblock copolymer is sel^ 

2 , consisting of styrene-ethylene/propylene copolymers, styrene-ethylene/butadiene copolymers, 

3 styrene-isopreiie copolymers;,; and styrene-butadienie copolymers. 

1 S*. The gel composition of daim l,Wherdn the triblobkcopo^ 

2 consisting of styrene-ethylene/propylene-styrene copolymers, styrene-ethylene/butfuBene-styrene 

3 copolymers, styrene-isoprene-styrene copolymers, and styrene-butadiene-styrene copolymers. 
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1 . 10. The gel composition ofclaim 2, wherein the diblockcopoly^^ 

1 11. Tte gel composition ofcWm l , wherein the triblockpopply^^ 

1 12. The gd compoiation of claim 1, whwein the triblock copolymer includes a grafted 

2 fonctional group. 

1 13. The gel composition of claim 1, further comprising a suspended componM^^ 

1 14. Thegelcompoationofclaim IS/furthercompridhga dibiock copoly^ 

1 15. Thegdcompoationofclaim 13, wherein the suspended com^^^ 

2 from the group consisting of organic niateriials, inorganic materials, orgariometallic matmals, 

3 phosphorescent materials, and fluorescent niateri^s. 

1 16. The gel composition of daim 13, wherein the suspended component is a solid selected 

2 from the group consisting of zinc oxide, cbated zinc oxide, surface-treated ziiic oxide, titanium . 

3 dioxide, siirfece-treated titanium dioxide, graphite, ©cplosives, air-sensitive chemicals, mpisture- 

4 saiativediemicals, boron mtride, iron oxides, talc, mica, plas^^^^ 

5 aluminum oxide, metal particles, antibacterials, antibiotics, anesthetics, glas^ clays, gum$, 

6 capsulescontaining anactive ingredient, starch, mo^ 

7 combinations thereof 

1 17: TTie gel composition of claim 13, wherein the suspended component is a liquid selected 

2 from the group consisting of water, waterc^^ 

3 glycol, butylene glycol, alcohols, adds, surfactants, emuls!fiers,p6lyglycefols^ 

4 fluorinated compounds, perfluoropolyethers, silicones, silicon-cohtaihing compounds, and 

5 combinations thereof 



1 



18. 



The gd composition of claim 1, further comprising an active ingredient 
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1 19. The gel composition of daim 1 8, wherdn the active ingredient is selected from the group 

2 con^sdng of sunscreens, antiperspmuits, deodorants^ perfumes, cosmetics, emollients, uisect 

3 repeUants^ pesticides, herbicides, fungiddes, plasUdzers, insectid^ 

1 20. A gel compo^tion, comprising: 

2 a compound selected from the group consisting of alcohols, ethers, naturally occurring fats 

3 and oils, and combinations thereof, and 

4 a polymer compound selected from the group consisting of diblock copolymers, trib 

5 copolymers, star polymers, radial polymers^ multi-block copolymers, and combinations thereof. 

1 21. The gel composition of claim 20, wherein the alcohols include octyl dodecanol or 

2 isostearyl alcohol. 

1 22. The gel compo^tibn of claim 20, wherein the ethers include dic^ 

1 23. The gel composition of claim 20, wherdn the naturally occurring &ts and oils indude 

2 linseed oil, soybean oil, sunflower seed oil, com oil, sesame oil, olive oil, castor oil, coconut oil, 

3 pahn oO, and peanut oil: 

1 24. A gd composition, comprising: 

2 a compound selected frbni tiie group consisting of esters, alcohols, ethers^ naturally 

3 occurring fats and oils, and combinations thereof; and 

4 a polymer compound selected from the group consisting of alkyl galactomaiman, 

5 polybutadiene, and combiniations thereof 
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1 25. A method of ixuiking a gd compoation, a>mprising: 

2 mixing an ester compound with a polymer compound selected from the group consisting 

3 oftnblockcopolymers, star polyhimv radial polymer 

4 thereof 

5 heating the mixture; 

/■ ■ ■ , . ' " 

6 a^tating the nuxture until the nuxturebe(x>mes homogeneous; a^^^ 

7 cooling the mixture. 

1 26. A method of making a gel composition, comprising: 

2 mixing an alcohol, an ether or a naturally occurring fat or oil with a polymer compound 

3 selected from the group consisting of diblock copolym^ triblock copolymei^ star polymers^ 

4 ractial polymers, multi4)lock copolymers/ and combir^ddhst^^ 

5 heating the mixture; 

6 a^tating the mixture untU the mixture bec^ 

7 cooling the nuxture. 

1 27. A medipd of making a gel composition, compri^g: 

2 mbdng an ester, an alcohol, an ether or a naturally occurring fat or oil with alkyl 

3 galactpmannan or polybutadiene, 

4 . heating the mixture; 

5 agitating the niixture until the mixture becomes homogeneous; and 
. 6 cooling the nuxture. 
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Diblock Copolymer 



FIG. 1 



Triblpck Copolymer 



FIG. 2 



\ 
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Radial Copolymer 

FIG. 3 




Star Copolymer ! 

• ■■ . ... . • . • . : i 
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Multi-block Copolymer 

FIG5A 



Multi-block Copolymer 

FIG.5B 
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